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PATIENT SUPPORT USABLE WITH There is a need in the art for a hospital bed that possesses 
BARIATRIC PATIENTS the same functionalities as regular hospital beds but can be 

converted between a regularly sized hospital bed and one 
CROSS - REFERENCE TO RELATED that can accommodate bariatric patients . 

APPLICATIONS 
SUMMARY OF THE DESCRIPTION 

This application is a continuation of U.S. application Ser . 
No. 16 / 194,636 , filed Nov. 19 , 2018 , entitled PATIENT There is provided a patient support that may be adjustable 
SUPPORT USABLE WITH BARIATRIC PATIENTS , in height , width , length or a combination thereof . The patient 
which is a continuation of U.S. application Ser . No. 14/916 , 10 support may be useable with normal sized patients or with 

bariatric patients . 335 , filed Mar. 3 , 2016 , entitled PATIENT SUPPORT A height adjustable patient support may comprise one or USABLE WITH BARIATRIC PATIENTS , now U.S. Pat . 
No. 10,130,536 , which is national stage application of more frames and a patient support deck supported on at least 

one of the one or more frames by at least one height PCT / CA2014 / 050850 , filed on Sep. 8 , 2014 , by Richard 15 adjustable leg assembly . The height adjustable patient sup 
Roussy , entitled PATIENT SUPPORT USABLE WITH port may comprise two or more frames , for example three 
BARIATRIC PATIENTS , which claims the benefit of U.S. frames . The patient support deck may be supported on one 
Provisional Pat . Application Ser . No. 61 / 874,959 , filed Sep. of the one or more frames . The height adjustable patient 
6 , 2013 , by Richard Roussy , entitled PATIENT SUPPORT support may comprise at least two height adjustable leg 
USABLE WITH BARIATRIC PATIENTS , which are incor- 20 assemblies , for example two height adjustable leg assem 
porated herein by reference in their entireties and are com- blies . At least one of the frames may comprise one or more 
monly owned by Stryker Corporation of Kalamazoo , Mich . casters , for example four casters , for supporting the patient 
A : ication Ser . No. 16 / 194,636 , filed Nov. 19 , 2018 , support on a surface . 
entitled PATIENT SUPPORT USABLE WITH BARIAT- A height adjustable patient support may comprise a 
RIC PATIENTS is also a continuation of U.S. application 25 patient support deck supported on a first frame , the first 
Ser . No. 15 / 394,111 , filed Dec. 29 , 2016 , entitled PATIENT frame supported on a second frame by at least two linearly 
SUPPORT USABLE WITH BARIATRIC PATIENTS , now extendible leg assemblies , the linearly extendible leg assem 
U.S. Pat . No. 10,188,569 , which is a continuation - in - part blies configured to adjust a height of the first frame relative 
application of U.S. application Ser . No. 14 / 916,335 , filed to the second frame . 
Mar. 3 , 2016 , entitled PATIENT SUPPORT USABLE WITH 30 A patient support may comprise a patient support deck 
BARIATRIC PATIENTS , now U.S. Pat . No. 10,130,536 , supported on a first frame , the first frame supported on a 
which is a national stage application of PCT / CA2014 / caster frame , one or both of the patient support deck and 
050850 , filed on Sep. 8 , 2014 , by Richard Roussy , entitled caster frame having an adjustable width . 
PATIENT SUPPORT USABLE WITH BARIATRIC A height adjustable patient support may comprise a 
PATIENTS , which claims the benefit of U.S. Provisional 35 patient support deck supported on a first frame , the first 
Pat . Application Ser . No. 61 / 874,959 , filed Sep. 6 , 2013 , by frame supported on a second frame by at least one leg 
Richard Roussy , entitled PATIENT SUPPORT USABLE assembly configured to raise and lower the first frame , 
WITH BARIATRIC PATIENTS , which are incorporated wherein a touch sensitive obstruction sensor is provided on 
herein by reference in their entireties and are commonly the patient support under the first frame , the touch sensitive 
owned by Stryker Corporation of Kalamazoo , Mich . 40 obstruction sensor configured to detect an obstruction under 

the patient support and to stop lowering of the first frame 
TECHNICAL FIELD when an obstruction is detected . 

A height adjustable patient support may comprise : a 
This disclosure relates to patient supports , such as hos- patient support deck supported on a frame by one or more 

pital beds , and more specifically , patient supports for bar- 45 leg assemblies configured to raise and lower the patient 
iatric patients . More particularly , this disclosure relates to support deck , the patient support deck having an adjustable 
patient supports with features for use with morbidly over- width , the patient support deck configured to articulate into 
weight patients . a plurality of positions ; sensors configured to detect deck 

height and deck width and / or position ; and , a controller in 
BACKGROUND 50 electrical communication with the sensors and patient sup 

port functions , the controller configured to enable and / or 
Typical hospital beds are designed with numerous func- disable actions of the patient support in response to sensed 

tionalities to facilitate patient comfort and safety and to combinations of the deck height and deck width and / or 
facilitate the ability of caregivers to provide efficient and position . 
effective care . However , most hospital beds are designed to 55 In one aspect , leg assemblies of a patient support may be 
accommodate patients of average size and weight . For telescoping . Each leg assembly may comprise lower and 
bariatric patients , i.e. morbidly obese patients having upper legs in a telescoping arrangement . The lower leg may 
extremely large sizes and whose weights can be as high as be pivotally mounted on the second frame . The lower leg 
1000 pounds or greater , normal hospital beds are generally may be longitudinally immoveable on the second frame . The 
too small and lack sufficient structural strength to withstand 60 upper leg may be pivotally mounted on the first frame . The 
the load of a bariatric patient . Special bariatric beds have upper leg may be longitudinally immoveable on the first 
been designed to accommodate bariatric patients , but these frame . A lift actuator may be pivotally connected to the 
beds generally lack the functionalities of regular hospital upper leg and the first frame . The lift actuator may be 
bed . Further , bariatric beds are generally specialized only for configured to rotate the upper leg causing the leg assembly 
bariatric patients , limiting their use for general patient care , 65 to telescope . Each leg assembly may comprise a variable 
which ultimately increases hospital costs to have such speed control mechanism configured to vary the speed at 
bariatric beds in stock without seeing regular usage . which the upper leg moves . Varying the speed at which the 
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upper leg moves may compensate for a non - linear relation- least partially raise the frame when the touch sensitive 
ship between the speed at which the upper leg moves and a obstruction sensor detects the obstruction . A touch sensitive 
rotational speed of the lift actuator at the pivotal connection obstruction sensor may be provided on all of the leg assem 
between the lift actuator and the upper leg . The variable blies . 
speed control mechanism may comprise a leg actuator 5 In one aspect , a patient support may comprise an electrical 
connecting the lower leg to the upper leg . The leg actuator connection assembly for mounting an endboard on the may comprise cam arm . The cam arm may comprise a cam patient support . The electrical connection assembly may configured to ride in a cam track mounted on the lower leg . comprise first and second electrical mating halves . The first The cam arm and cam track may be configured to vary the electrical mating half may comprise at least one electrically speed at which the upper leg moves as the lift actuator raises 10 
and lowers the upper leg . conducting leaf spring . The second electrical mating half 

In one aspect , at least a patient support deck of a patient may comprise at least one electrically conducting tab . The at 
least one leaf spring and at least one tab may be in electrical support may have an adjustable width . The width of the 

patient support deck may be adjustable manually . The width contact when the mating halves are mated . The at least one 
may be adjustable from either side of the patient support . 15 electrically conducting leaf spring may be longer and / or 
Manually adjusting the width may be accomplished by wider than the at least one electrically conducting tab . One 
pulling or pushing the patient support deck in a direction of the mating halves may be on the endboard . The other of 
lateral to a longitudinal axis of the patient support , the the mating halves may be in a mounting bracket on the 
longitudinal axis extending between a head end and a foot patient support . The mounting bracket may comprise a 
end of the patient support . The patient support deck may 20 retractable cover over the mating half in the mounting 
comprise a rack and pinion mechanism configured to permit bracket . The retractable cover may be configured to be 
manually adjusting the width of the patient support deck . retracted as the endboard is being mounted on the mounting 
The patient support deck may comprise at least two deck bracket and the mating half on the endboard contacts the 
extension pans . The rack and pinion mechanism may con- retractable cover . 
nect the at least two deck extension pans . The rack and 25 In one aspect , sensors for a patient support may be 
pinion mechanism may comprise a latch releasable from configured to detect position of a guard structure . A con 
either side of the patient support . Releasing the latch may troller may be configured to enable and / or disable actions of 
permit manually adjusting the width of the patient support the patient support in response to sensed combinations of 
deck . Manually adjusting the width of the patient support patient support deck height , patient support deck width 
deck may be accomplished by simultaneously sliding the at 30 and / or position and guard structure position . The sensors 
least two deck extension pans by pulling or pushing one of may be configured to detect both patient support deck width 
the deck extension pans . and patient support deck position . Enabling and / or disabling 

In one aspect , a patient support may comprise a guard actions of the patient support in response to the sensed 
structure positioned at a side of the patient support . The combinations may involve raising or lowering the patient 
guard structure may be moveable between a guard position 35 support deck , preferably enabling and / or disabling raising 
above a plane of a patient support deck and an ultralow and / or lowering the patient support deck beyond pre - deter 
position fully below a plane of the patient support deck . The mined set points . 
guard structure may be configured to swing longitudinally A width adjustable headboard for a patient support may 
but not laterally while the guard structure is moved between comprise a first headboard section and a second headboard 
the guard position and the ultralow position . The guard 40 section , the first headboard section having at least one mount 
structure may comprise at least one pivotal arm configured configured for removable installation on a headboard sup 
to be pivotally mounted on the patient support . Pivoting of porting base , the first headboard section moveable between 
the at least one pivotal arm on the patient support may cause at least two different positions on the headboard supporting 
the guard structure to raise and lower . The at least one base , the first and second headboard sections configured to 
pivotal arm may have a pinion gear mounted thereon . The 45 leave no gap therebetween when the first headboard section 
pinion gear may be meshed with a toothed rack of the guard is at any of the at least two different positions . The width 
structure . The toothed rack may be configured to translate adjustable headboard may comprise downwardly extending 
longitudinally as the at least one pivotal arm pivots and the mounting posts . The mounting posts may be configured to 
guard structure is raised and lowered . The at least one remove ably and selectively engage different post sockets in 
pivotal arm may be two pivotal arms . The guard structure 50 a headboard supporting base at different positions along the 
may be configured to translate laterally in the ultralow headboard supporting base . 
position to be tuckable under the patient support deck . The In one aspect , a width adjustable headboard for a patient 
guard structure may be lockable in the guard position . The support may comprise a first headboard section and a second 
guard structure may be electronically unlockable and releas- headboard section linked by a length extendible actuator , 
able to permit unassisted lowering of the guard structure . 55 extension of the actuator driving the first and second head 
The guard structure may be in electronic communication board sections laterally in opposite directions , the first 
with a cardiopulmonary resuscitation feature , and actuation headboard section comprising a first side laterally off - set to 
of the cardiopulmonary resuscitation feature may cause the the second headboard section , and the first headboard sec 
guard structure to unlock and release . tion comprising a second side substantially laterally aligned 

In one aspect , a patient support may comprise a touch 60 with the second headboard section when the actuator is fully 
sensitive obstruction sensor provided on one or more sur- retracted . 
faces of the patient support , for example on the extendible In one aspect , there is provided a method of operating a 
leg assemblies and / or one or more frames . The touch sen- hospital bed comprising a height adjustable patient support 
sitive obstruction sensor may be configured to detect an deck , the method comprising : determining a weight applied 
obstruction under the patient support and to stop lowering of 65 to the bed ; and , adjusting an allowable minimum height , an 
a moveable frame when an obstruction is detected . The allowable maximum height or a combination thereof in 
touch sensitive obstruction sensor may be configured to at response to the weight applied to the bed . 
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In one aspect , there is provided a method of operating a In one aspect , there is provided a method of operating a 
hospital bed comprising a height adjustable patient support hospital bed comprising a plurality of vertically movable 
deck and a frame having a pair of caster wheels mounted guard structures each comprising a locking structure that is 
thereto at each end thereof , a width between each pair of an electronically actuatable between a locked and unlocked 
caster wheels being adjustable , the method comprising : 5 state , the method comprising : electronically actuating the 
determining the width between at least one pair of caster locking structure of each guard structure simultaneously to 
wheels ; and , adjusting an allowable minimum height , an the unlocked state ; and , allowing each guard structure to allowable maximum height or a combination thereof in move vertically downwardly under the influence of gravity response to the width between the pair of caster wheels . when in the unlocked state . The locking structure may be In one aspect , there is provided a method of operating a 10 electronically actuated using a single electronic signal pro hospital bed comprising a frame having a pair of caster 
wheels mounted thereto at each end thereof , a width between vided to all guard structures simultaneously . The single 

electronic signal may be transmitted when the CPR release each pair of caster wheels being adjustable , the method is activated . comprising : determining a weight applied to the bed ; deter 
mining the width between at least one pair of caster wheels ; 15 In one aspect , there is provided a method of operating a 
and , indicating that an increase or decrease in width between hospital bed having a bed condition monitoring system 
the pair of caster wheels is desirable based upon the weight comprising : monitoring a plurality of signals associated with 
applied to the bed . The method may further comprise a plurality of bed conditions ; automatically obtaining set 
increasing or decreasing the width based upon the weight points for the conditions based on a current configuration of 
applied to the bed . 20 the bed after a first pre - determined time period has elapsed ; 

In one aspect , there is provided a method of operating a and , generating an alarm in the event that the monitored 
hospital bed comprising a variable width patient support signals indicate that the conditions have varied from the 
deck and a frame having a pair of caster wheels mounted setpoints . The method may further comprise prov ing a 
thereto at each end thereof , a width between each pair of visual indication of the alarm that is able to be switched off , 
caster wheels being adjustable , the method comprising : 25 irrespective of ongoing monitoring of the plurality of sig 
determining the width of the patient support deck ; deter- nals . In this case , the method may still further comprise 
mining the width between at least one pair of caster wheels ; switching off the visual indication for a second pre - deter and , indicating that an increase or decrease in width between mined time period followed by automatically obtaining new 
the pair of caster wheels is desirable based upon the width 
of the patient support deck . The method may further com- 30 ration of the bed . It is therefore possible to change a setpoints for the conditions based on a new current configu 
prise increasing or decreasing the width based upon the configuration of the bed within the second pre - determined width of the patient support deck . The method may further time period . comprise determining a weight applied to the bed ; and , Further features will be described or will become apparent indicating that an increase or decrease in width between the pair of caster wheels is desirable based upon both the width 35 in the course of the following detailed description . It should 
of the patient support deck and the weight applied to the bed . be understood that each feature described herein may be 
In this case , the method may yet further comprise increasing utilized in any combination with any one or more of the 
or decreasing the width based upon both the width of the other described features , and that each feature does not 
patient support deck and the weight applied to the bed . necessarily rely on the presence of another feature except 

In one aspect , there is provided a method of operating a 40 where evident to one of skill in the art . 
hospital bed comprising a height adjustable patient support 
deck that is optionally variable in width mounted to an upper BRIEF DESCRIPTION OF THE DRAWINGS 
frame of the bed and comprising at least one guard structure 
mounted to either the patient support deck or the upper In order that the invention may be more clearly under 
frame along a side of the bed , the guard structure movable 45 stood , embodiments thereof will now be described in detail 
both vertically and laterally along a width of the bed , the by way of example , with reference to the accompanying 
guard structure locatable beneath at least the patient support drawings , in which : 
deck , the method comprising : determining whether the FIG . 1A is a perspective view of a patient support . 
guard structure is located beneath the patient support deck ; FIG . 1B is a perspective view of the patient support of 1A 
and , adjusting an allowable minimum height of the bed in 50 with side rails on one side of the patient support tucked 
response to the guard structure being located beneath the under the patient support deck . 
patient support deck . In a particular embodiment , the patient FIG . 2A is a perspective view of one embodiment of a lift 
support deck is variable in width and the guard structure is mechanism of an adjustable patient support in an ultralow 
mounted to the patient support deck . position shown in context with an upper frame , lower frame 

In one aspect , there is provided a method of operating a 55 and caster frame of the patient support . 
hospital bed comprising a height adjustable patient support FIG . 2B the adjustable patient support of FIG . 2A in a low 
deck that is variable in width mounted to an upper frame of position including upper leg lift actuators . 
the bed and comprising at least one guard structure mounted FIG . 3A is a perspective view of a leg assembly of the 
to the patient support deck along a side of the bed , the guard adjustable patient support of FIG . 2A . 
structure movable both vertically and laterally along a width 60 FIG . 3B is a perspective view of frames of the adjustable 
of the bed , the guard structure locatable beneath at least the patient support of FIG . 2A showing mounting features for 
patient support deck , the method comprising : determining the leg assembly of FIG . 3A . 
whether a width of the patient support deck is too wide to fit FIG . 4 depicts a magnified view of a leg assembly 
through a doorway of the hospital ; decreasing the width of mounted in the frames with the leg assembly in the ultralow 
the patient support deck to fit through the doorway ; and , 65 position . 
moving the guard structure to a position located beneath the FIG . 5 depicts a magnified view of the leg assembly of 
patient support deck . FIG . 4 in the high position . 
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FIG . 6 is a perspective view of an adjustable patient FIG . 27B is a sectional view of a ball and socket con 
support deck of the patient support of FIG . 1A shown in a nection for connecting deck panels to a deck . 
horizontal prone position . FIG . 28A is a perspective view of a caster frame in a fully 

FIG . 7 is a perspective view of an adjustable patient retracted position for a standard first width deck . 
support deck of the patient support of FIG . 1A shown in an FIG . 28B is a perspective view of the caster frame of FIG . 
articulating position with a head deck tilted up to form a 28A in an expanded position . 
backrest . FIG . 29A and FIG . 29B are close - up views of one end of 
FIG . 8 is a perspective view of an adjustable patient the caster frames of FIG . 28A and FIG . 28B , respectively . 

support deck of the patient support of FIG . 1A shown in a FIG . 30A and FIG . 30B are close - up views of one end of 
10 the caster frames of FIG . 28A and FIG . 28B , respectively , position with a head deck tilted up to form a backrest and a 

knee deck raised to form a knee support . specifically showing how inner caster extension slide tubes 
are disposed in relation to an actuator that drives the inner FIG . 9 is a view of the adjustable patient support deck of caster extension slide tubes . FIG . 8 without deck panels . FIG . 31A is a foot end perspective view of an extendible FIG . 10 is a side view of FIG . 9 . 15 headboard at a standard first width supported on a headboard FIG . 11 is a bottom view of FIG . 9 . mounting bracket . 

FIG . 12 is a head end perspective view of FIG . 9 . FIG . 31B is a head end view of an extendible headboard 
FIG . 13A is a perspective view of an auto - regression at a standard first width supported on a headboard mounting 

mechanism with a head deck in a flat position . bracket . 
FIG . 13B is a perspective view of an auto - regression 20 FIG . 31C and FIG . 31D are perspective views the head 

mechanism with a head deck in a raised position . board depicted in FIG . 31A separated from the headboard 
FIG . 14 is a perspective view of an adjustable patient mounting bracket , where FIG . 31C depicts the headboard 

support deck of the patient support of FIG . 1A shown in a and FIG . 31D depicts the headboard mounting bracket . 
vascular or bail position . FIG . 32 is a perspective view of the extendible headboard 
FIG . 15A is a side view of knee- and foot decks of the 25 shown in FIG . 31 split apart into two headboard sections . 

adjustable patient support shown in FIG . 8 . FIG . 33A , FIG . 33B and FIG . 33C are perspective views 
FIG . 15B is a perspective view showing the foot deck showing an extendible headboard separate from a headboard 

depicted in FIG . 15A mounted on a footboard mounting mounting bracket at a standard first width ( FIG . 33A ) , at an 
bracket mount . intermediate second width ( FIG . 33B ) and at a third more 

FIG . 16A is a foot end perspective view of details of how 30 expanded width ( FIG . 33C ) . 
the foot deck depicted in FIG . 15B is mounted on the FIG . 34A is a perspective view of an alternate embodi 
footboard mounting bracket mount with a bail assembly for ment of an extendible headboard in which the headboard 
placing the foot deck in a vascular position . sections sit in a headboard tray , the headboard being shown 
FIG . 16B is a side view of details of how the foot deck at a narrowest width . 

depicted in FIG . 15B is mounted on the footboard mounting 35 FIG . 34B is a magnified view of 34A showing detail of the 
bracket mount a bail assembly for placing the foot deck in tray . 
a vascular position . FIG . 34C is a perspective view of the extendible head 

FIG . 16C is a side perspective view of details of how the board of FIG . 34A at an intermediate width . 
foot deck depicted in FIG . 15B is mounted on the footboard FIG . 34D is a magnified view of 34C showing detail of the 
mounting bracket mount a bail assembly for placing the foot 40 tray . 
deck in a vascular position . FIG . 34E is a perspective view of the extendible head 
FIG . 17 is a perspective view of an adjustable patient board of FIG . 34A at a widest width . 

support deck of the patient support of FIG . 1A shown in a FIG . 34F is a magnified view of 34E showing detail of the 
horizontal prone position without deck panels at a standard tray . 
first width . FIG . 35A and FIG . 35B are end views of an alternate 
FIG . 18 shows the patient support deck of FIG . 17 embodiment of an extendible headboard in which headboard 

expanded to a second intermediate width . extension is driven by an actuator , where FIG . 35A shows 
FIG . 19 shows the patient support deck of FIG . 17 the headboard at a standard first width and FIG . 35B shows 

expanded to a more expanded third width . the headboard at a more expanded width . 
FIG . 20 shows a bottom view of the expanded patient 50 FIG . 36A and FIG . 36B are perspective views of a first 

support deck of FIG . 19 . embodiment of an extendible footboard mountable on a 
FIG . 21 is a plan perspective view of a head deck of the patient support in a retracted position ( FIG . 36A ) and an 

patient support deck of FIG . 17 showing elements for extended position ( FIG . 36B ) . 
expanding and latching the head deck of the adjustable deck . FIG . 37A , FIG . 37B , FIG . 37C and FIG . 37D are front and 
FIG . 22 is a bottom view of the FIG . 21 . 55 back views of the extendible footboard shown in FIG . 36A 
FIG . 23 shows the head deck of FIG . 21 expanded to a and FIG . 37B illustrating a locking feature . 

more expanded third width . FIG . 38A , FIG . 38B and FIG . 38C are perspective views 
FIG . 24 is a magnified view of a rack and pinion mecha- of a second embodiment of an extendible footboard in a 

nism and latching mechanism for expanding the head deck standard 84 inch position ( FIG . 38A ) , an 88 inch position 
shown in FIG . 21 . 60 ( FIG . 38B ) and a 92 inch position ( FIG . 38C ) . 
FIG . 25 is a magnified view of the latching mechanism FIG . 39 A , FIG . 39B and FIG . 39C are bottom views of the 

shown in FIG . 24 illustrating a latch mount for the latching three perspective views shown in FIG . 38 . 
mechanism . FIG . 40A is a perspective view of a locking mechanism 
FIG . 26 is perspective view of a deck extension handle for for an endboard shown with mounting posts and post 

releasing the latching mechanism shown in FIG . 25 . 65 sockets . 
FIG . 27A is a perspective view of an underside of a head FIG . 40B depicts FIG . 40A with the mounting posts and 

deck panel showing protruding ball studs . some of the post sockets removed . 
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FIG . 40C is a top view of a locking plate for the endboard FIG . 51 is a perspective view of a patient support deck 
locking mechanism of FIG . 40A . having guard structures mounted on deck extension pans 
FIG . 40D is a top view of a second embodiment of a thereof . 

locking plate in a locked configuration for an endboard FIG . 52A is a perspective view of a foot rail mounted on 
locking mechanism . a seat deck extension pan . 
FIG . 40E is a top view of the locking plate depicted in FIG . 52B is a bottom view of FIG . 52A . 

40D in an unlocked configuration . FIG . 52C shows FIG . 52A without an outer shell of the FIG . 41A is a perspective view of an endboard mounting seat deck extension pan illustrating how the foot rail is bracket within showing a lock knob associated with the mounted to the seat deck extension pan . locking mechanism of FIG . 40A . FIG . 53A is a side perspective view of a foot rail in a FIG . 41B is a perspective view depicting a bottom surface raised or guard position . of the endboard mounting bracket shown in FIG . 41A with 
the lock knob removed . FIG . 53B is a side perspective view of a foot rail in a low 
FIG . 42A is a side view of an endboard mounting post position . 

above a post socket showing slots for receiving a post 15 FIG . 53C is a side perspective view of a foot rail in an 
engaging portion of the locking plate of FIG . 40C . ultralow position . 
FIG . 42B is a perspective view of an endboard mounting FIG . 54A is a side view of the foot rail shown in FIG . 53A 

post above a post socket showing slots for receiving a post without foot rail panel . 
engaging portion of the locking plate of FIG . 40C . FIG . 54B is a side view of the foot rail shown in FIG . 53B 
FIG . 42C is a side view of a lock knob engaged with a 20 without foot rail panel . 

locking plate for the endboard locking mechanism of FIG . FIG . 54C is a side view of the foot rail shown in FIG . 53C 
40A . without foot rail panel . 
FIG . 42D is a magnified perspective view of the lock knob FIG . 55A is a magnified view of FIG . 54 A showing details 

engaged with the locking plate depicted in FIG . 42C . of the foot rail mechanism . 
FIG . 43 is a perspective view of a lower frame of a patient 25 FIG . 55B is a magnified view of FIG . 54B showing details 

support . of the foot rail mechanism . 
FIG . 44 is a magnified perspective view of one end of the FIG . 55C is a magnified view of FIG . 54C showing details 

lower frame of FIG . 43 together with caster frame elements . of the foot rail mechanism . 
FIG . 45A is a magnified perspective view of one corner of FIG . 56 is a magnified view of FIG . 55A showing more 

the end of the lower frame of FIG . 43 . 30 details of the foot rail mechanism . 
FIG . 45B is a foot end view of FIG . 45A through a FIG . 57A is a perspective view of a latch lever of the 

cross - section taken at A - A . latching mechanism of Fig . “ RailsLatchPerspective ” 
FIG . 45C is a bottom view of FIG . 45B through a together with a foot rail release handle . 

cross - section taken at B - B . FIG . 57B is a side view of FIG . 57A . 
FIG . 45D is a perspective view of a load cell with annular 35 FIG . 57C is a perspective view of the latch lever of FIG . 

bushings and bolt . 57A without the foot rail release handle . 
FIG . 45E is a perspective view of a load cell . FIG . 57D is a front view of FIG . 57C . 
FIG . 45F is a perspective view of one bushing in the load FIG . 58A is a perspective view of a footboard at a foot end 

cell depicted in FIG . 45D . of a patient support . 
FIG . 46A is a perspective view of an alternative caster 40 FIG . 58B is a perspective view of a footboard mounting 

frame . bracket with mating components for mating with the foot 
FIG . 46B is a perspective view of an alternative lower board of FIG . 58A . 

frame with load cell for cooperation with the alternative FIG . 59A , FIG . 59B , FIG . 59C , FIG . 59D and FIG . 59E 
caster frame of FIG . 46A . depicts magnified views of electrical connection compo 
FIG . 46C is a perspective view of a bushing - less load cell 45 nents in the footboard and footboard mounting bracket of 

for use with the alternative lower frame and caster frame . FIGS . 58A - B , where FIG . 59A is a perspective view of 
FIG . 46D is a side cross - sectional view of the bushing- electrical mating contacts in the footboard mounting 

less load cell of FIG . 46C resting on a mounting flange of the bracket , FIG . 59B is a foot end view of electrical mating 
caster frame . contacts in the footboard mounting bracket , FIG . 59C is a 
FIG . 46E is a perspective view of a bushing - less load cell 50 perspective view of electrical mating contacts in the foot 

for use with the alternative lower frame and caster frame , board , FIG . 59D is a head end view of electrical mating 
where the load cell has a swivel instead of a stud . contacts in the footboard and FIG . 59E is a perspective view 
FIG . 46F is a side view of the bushing - less load cell of of the electrical connection components mated together . 

FIG . 46D . FIG . 60A , FIG . 60B and FIG . 60C depicts magnified 
FIG . 46G is a longitudinal cross - sectional view of the side 55 views of the electrical mating contacts in the footboard 

view depicted in FIG . 46F . mounting bracket depicted in FIGS . 59A - B in association 
FIG . 47 is a perspective view of head end and a foot end with a spring - loaded sliding cover , where FIG . 60A is a 

caster assemblies depicting central lock and steer . perspective view of the electrical mating contacts in the 
FIG . 48A is a magnified perspective view of the head end footboard mounting bracket covered by the cover , FIG . 60B 

caster assembly shown in FIG . 47 as viewed from the foot 60 is a perspective cross - sectional view showing more detail of 
end . how the cover covers the electrical contacts , and FIG . 60C 
FIG . 48B is a back side perspective view of FIG . 48A . is a side view of the cross - section in FIG . 60B . 
FIG . 49 is a further magnified view of the head end caster FIGS . 61A and 61B show side views of the electrical 

assembly shown in FIG . 47 . mating half in the footboard mounting bracket with a 
FIG . 50 is a magnified view of a head end of a rack and 65 retractable cover in a gap covering position ( FIG . 61A ) and 

pinion mechanism connecting head end and foot end caster in a retracted position ( FIG . 61B ) to expose leaf spring 
assemblies . electrical contacts . 

a 

a 
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FIGS . 62A , 62B and 62C depict a first embodiment of a “ hospital bed ” or simply “ bed ” may be used interchangeably 
device for permitting a patient support to automatically with “ patient support " herein without limiting the generality 
detect whether a nurse call system is connected to the patient of the disclosure . 
support . As used herein , the term " guard structure ” refers to an 
FIGS . 63A and 63B depict a second embodiment of a 5 apparatus mountable to or integral with a patient support that 

device for permitting a patient support to automatically prevents or interferes with egress of an occupant of the 
detect whether a nurse call system is connected to the patient patient support from the patient support , particularly egress 
support . in an unintended manner . Guard structures are often mov 
FIG . 64 depicts a multi - angle reading light integrated into able to selectively permit egress of an occupant of the patient 

a head rail of a patient support . 10 support and are usually located about the periphery of the 
FIG . 65A depicts a magnified view of the multi - angle patient support , for example on a side of the patient support . 

reading light of FIG . 64 showing a light ray directed forward One embodiment of a guard structure includes side rails , 
( toward the foot of the patient support ) and inward at a fixed mountable to a side of a patient support , such as a hospital 
angle between about 15 ° and 20 ° in relation to an axis bed . Other embodiments may be conceived by those skilled 
parallel to the length of the patient support . 15 in the art . The exemplary terms " guard rail ” , “ side rail ” , or 
FIG . 65B depicts a magnified view of the multi - angle " rail structure ” may be used interchangeably with " guard 

reading light of FIG . 64 showing a light ray directed forward structure ” herein without limiting the generality of the 
( toward the foot of the patient support ) and inward at a fixed disclosure . 
angle between about 30 ° and 40 ° in relation to an axis As used herein , the term “ longitudinal ” refers to a direc 
parallel to the length of the patient support . 20 tion parallel to an axis between a head end of the patient 
FIG . 65C depicts a magnified view of the multi - angle support and a foot end of the patient support , where a 

reading light of FIG . 64 showing a light ray directed forward head - to - foot distance is parallel to a longitudinal axis and is 
( toward the foot of the patient support ) and inward at a fixed referred to as the length of the patient support . The terms 
angle between about 45 ° and 60 ° in relation to an axis “ transverse ” or “ lateral ” refer to a direction perpendicular to 
parallel to the length of the patient support . 25 the longitudinal direction and parallel to a surface on which 
FIG . 65D depicts a magnified view of the multi - angle the patient support rests , where a side - to - side distance is 

reading light of FIG . 64 showing three light rays directed parallel to a transverse or lateral axis and is referred to as the 
forward ( toward the foot of the patient support ) and inward width of the patient support . 
at different angles . As used herein , the term " control circuit ” refers to an 
FIG . 66A is a perspective view of a patient support 30 analog or digital electronic circuit with inputs corresponding 

showing location of obstruction sensors on caster assembly to a patient support status or sensed condition and outputs 
effective to cause changes in the patient support status or a 

FIG . 66B is the same view as FIG . 66A with a base frame patient support condition . For example , a control circuit may 
assembly cover removed to show location of an obstruction comprise an input comprising an actuator position sensor 
sensor on a base frame assembly . 35 and an output effective to change actuator position . One 
FIG . 66C is a bottom view of a patient support showing embodiment of a control circuit may comprise a program 

location of obstruction sensors on leg assemblies . mable digital controller , optionally comprising or interfaced 
FIG . 66D is a bottom perspective view of the patient with an electronic memory module and an input / output ( I / O ) 

support depicted in FIG . 66C . interface . Other embodiments may be conceived by those 
FIG . 67A is an exploded perspective view of a leg 40 skilled in the art . The exemplary terms 68 , “ control system ” , 

assembly including an obstruction sensor and a cover . “ control structure ” and the like may be used interchangeably 
FIG . 67B is an exploded perspective view of a skid plate with “ control circuit ” herein without limiting the generality 

including an obstruction sensor and a cover . of the disclosure . 
FIG . 68 depicts a block diagram of an embodiment of a As used herein , the term “ actuator ” refers to a device for 

control system for a patient support whereby data commu- 45 moving or controlling a mechanism or system and may be 
nication occurs through a port interconnected with a con- frequently used to introduce motion , or to clamp an object 
troller via an I / O interface of the controller . so as to prevent motion . Actuators include , for example , 
FIG . 69 depicts a block diagram of an embodiment of a motors , hydraulic actuators , pneumatic actuators , electric 

control system for a patient support whereby a port is used actuators ( e.g. linear actuators ) , mechanical actuators and 
to provide required information for encryption and / or 50 electromechanical actuators . 
authentication , but data communication occurs through a FIG . 1A and FIG . 1B illustrate an embodiment of a 
separate communication interface . height - adjustable patient support 100 capable of supporting 
FIG . 70 depicts a flow chart depicting how a program of overweight patients . The patient support 100 may include a 

a patient support may synchronize time stored at the patient substantially horizontal upper frame 102 that may support an 
support with the time at an external device . 55 adjustable patient support deck 104 ( or simply " deck " ) 
FIG . 71 depicts another block diagram of the control positioned thereon to receive a patient support surface ( or 

system of FIG . 68 for controlling the patient support . " mattress ” ) for supporting a patient thereon . For clarity , the 
mattress is not illustrated . The patient support deck 104 may 

DETAILED DESCRIPTION have a head deck 105 capable of tilting up to form a backrest 
60 and tilting down to a prone position ( prone position shown ) . 

As used herein , the term “ patient support ” refers to an At a head end of the patient support 100 may be a headboard 
apparatus for supporting a patient in an elevated position 106 , while a footboard 108 may be attached to the upper 
relative to a support surface for the apparatus , such as a floor . frame 102 at a foot end of the patient support 100. The 
One embodiment of a patient support includes beds , for headboard 106 and footboard 108 may be collectively 
example hospital beds for use in supporting patients in a 65 known as endboards . Guard structures may comprise side 
hospital environment . Other embodiments may be con- rails including head rails 110 and foot rails 113 and may be 
ceived by those skilled in the art . The exemplary term positioned on each side of the patient support 100. Such side 
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rails 110 , 113 may be moveable so as to facilitate entry and indicators , such as printed graphics or graphics on a display , 
exit of a patient . In FIG . 1A , the side rails 110 , 113 are all for describing the functions of the buttons or other interface 
in the raised or guard position , while in FIG . 1B , the side and as well as indicating data related to the patient support 
rails 110 , 113 on the patient right side of the patient support 100. A pico - projector 2309 may be mounted in any suitable 
are in the tucked position whereby the rails 110 , 113 are in 5 location on the patient support 100 , for example the head 
ultra - low positions and tucked under the patient support board 106 , and electronically connected to the control cir 
deck 104. In this embodiment , the patient support 100 is a cuitry for projecting images on a surface . 
bed . The term “ patient is intended to refer to any person , A lift mechanism for a height adjustable patient support 
such as a hospital patient , long - term care facility resident , or should be sufficiently robust to raise and lower the patient 
any other occupant of the patient support 100 . 10 support deck with a patient supported thereon . Lift mecha 
The patient support 100 may include a lift mechanism nisms typically raise and lower the patient support between 

comprising two leg assemblies 112 , 114. The head end leg at least two pre - defined positions , an uppermost position and 
assembly 112 may be connected at the head end of the a lowermost position , although there are many examples in 
patient support 100 and the foot end leg assembly 114 may the prior art where the patient support can be raised and 
be connected at the foot end of the patient support 100. The 15 lowered to intermediate positions . In many height adjustable 
leg assemblies 112 , 114 may be connected to one or more patient supports , the deck may be raised and lowered to three 
actuators in a manner whereby the actuators may raise and distinct positions , each position having a different purpose in 
lower the upper frame 102. Articulation of the patient patient care . These positions are the high ( or raised ) position , 
support deck 104 may be controlled by actuators ( not the low position and the ultralow position . A fourth position , 
shown ) that adjust the tilt of the head deck 105 of the patient 20 called the tuck position , is also often noted , but in terms of 
support deck 104 as well as the height of a knee deck 107 the height of the deck off the ground or floor , the tuck 
of the patient support deck 104 . position is usually the same as the low position , except that 

The lower ends of the leg assemblies 112 , 114 may be guard structures are tucked under the deck instead of being 
connected to a lower frame 132. The lower frame 132 may beside the deck . 
be large enough so that when the upper frame 102 is at its 25 In the context of hospitals , it has become increasingly 
lowest position , the upper frame 102 may be nested within desirable to be able to lower the patient support deck to as 
the lower frame 132. The lower frame 132 may be nested low a height as possible ( i.e. the ultralow position ) off the 
within and suspended by a caster frame 142 , the lower frame surface on which the patient support rests ( e.g. a floor ) . This 
comprising four load cells ( not shown ) resting on the caster has been difficult to achieve because the frames on which the 
frame 142. Connected to the caster frame 142 at the foot end 30 patient support deck are supported often limit the extent of 
and head end may be two caster assemblies 118 each downward travel of the deck . Further , to lift the deck from 
assembly comprising two casters 119 that allow the patient a very low height requires an extremely strong and robust lift 
support 100 to be moved to different locations . Brake pedals mec sm , which is exacerbated in the context of a bar 
117 at the head end and foot end ( the head end one not iatric patient support where loads on the patient support are 
shown ) may permit locking the foot end , head end or both 35 even more extreme . 
the foot end and head end casters in full stop or tracking Lift mechanisms may comprise legs at the head end and 
straight positions , in addition to permitting the casters to foot end of the patient support . The legs are generally 
rotate and travel freely when needed . attached at one end to the deck or a frame on which the deck 
A manual cardiopulmonary resuscitation ( CPR ) quick is supported and at the other end to a frame supported on the 

release handle 124 may be provided on each side of the 40 ground . In order to raise and lower the deck , the legs must 
patient support 100 to rapidly lower the head deck 105 of the either change length or one or both of the ends of the legs 
patient support deck 104 and place the patient support into must travel longitudinally on the patient support . Variations 
an emergency state wherein the patient support deck 104 is in the prior art include articulating legs , legs connected by 
flat and optionally the side rails are unlocked , the side rails pivoting linkages and legs having upper ends that travel 
permitted to fall under the influence of gravity to a low 45 longitudinally along the deck or frame on which the deck is 
position . supported . Movement of the legs is generally driven by 

The patient support 100 may further include control actuators attached to the legs and one or more frames . 
circuitry and an attendant's control panel 120 located , for However , prior art lift mechanisms experience many of the 
example , at the footboard 108. The attendant's control panel difficulties previously described . 
120 may , among other things , control the height of the upper 50 In the present patient support , to overcome one or more of 
frame 102 , as well as the articulation of the patient support these difficulties while maintaining the ability to achieve 
deck 104. To allow for similar adjustment , an occupant's various height positions , a lift mechanism may be provided 
control panel may be provided , for example , on a side rail . having extendible length legs , particularly legs that extend 

Control panels may include user interfaces , for example linearly . In one embodiment , the extendible legs may com 
buttons . The buttons may be keypad style buttons that 55 prise telescoping legs . Linearly extending legs , particularly 
operate as momentary contact switches ( also known as telescoping legs , provide a mechanical advantage for lifting 
“ hold - to - run ” switches ) . Buttons may be provided to raise heavy weights . Further , extending legs , particularly tele 
and lower the upper frame 102 , articulate the patient support scoping legs , provide the opportunity for a more compact leg 
deck 104 , set / pause / reset an exit alarm , zero an occupant design in lower positions ultimately permitting the deck to 
weight reading , lockout controls , and to enable other func- 60 achieve lower height positions . One or the combination of 
tions . The control panels may have different sets of buttons these features may be advantageous for bariatric patient 
for different sets of functions , with the attendant's control supports . 
panel 120 typically having a wider array of functions Referring to FIG . 2A and FIG . 2B , one embodiment of a 
available than any occupant's control panel that may be lift mechanism is shown in context with the upper frame 
provided on the patient support . Other styles of user inter- 65 102 , the lower frame 132 and the caster frame 142 of the 
face and buttons , such as touch - screen buttons , are also patient support 100. Upper ends of the head end leg assem 
suitable . The user interface of the control panels may include bly 112 and foot end leg assembly 114 may be pivotally 
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mounted to the upper fame 102 at upper frame leg hangers When the upper frame 102 is in the ultralow position 
1003. Lower ends of the head end leg assembly 112 and foot ( FIG . 2A ) , the head end upper leg lift actuator 1001 and foot 
end leg assembly 114 may be pivotally mounted to the lower end upper leg lift actuator 1002 may be fully retracted . To 
frame 132 at lower frame leg hangers 1004. The leg hangers raise the upper frame 102 ( and the deck supported thereon ) 
1003 , 1004 are fixed positions on the frames 102 , 132 , 5 from the ultralow position ( FIG . 2A ) to the low position 
respectively . The upper and lower ends of the leg assemblies ( FIG . 2B ) , the head end upper leg lift actuator 1001 and foot 
112 , 114 do not translate along the frames 102 , 132. The leg end upper leg lift actuator 1002 may be actuated to extend 
assemblies 112 , 114 may comprise no intermediate pivot by a signal from the control circuit . Simultaneous extension 
points between the pivot points on the fixed leg hangers of the two actuators 1001 , 1002 may apply a vertical force 
1003 , 1004 of the upper and lower frames 102 , 132 , respec- 10 at the upper ends of the head end and foot end leg assemblies 
tively . 112 , 114. Because the leg hangers 1003 , 1004 are immov 

Head end upper leg lift actuator 1001 may be pivotally able on the upper and lower frames 102 , 132 , respectively , 
mounted at a rod end of the actuator 1001 on a mounting the leg assemblies 112 , 114 may be prevented from moving 
bracket 1005 at the upper end of the head end leg assembly longitudinally along the frames . This may force the leg 
112 and pivotally mounted at a base end of the actuator 1001 15 assemblies 112 , 114 to extend . With reference to FIG . 3A , 
on another mounting bracket ( not shown ) on a cross - mem- the lower leg 1015 and upper leg 1016 must slide with 
ber 1010 of the upper frame 102. The pivoting mounting respect to each other . Because the lower leg 1015 is mounted 
points at each end of the actuator 1001 may be longitudinally on the lower frame 132 , and the lower frame 132 is mounted 
off - set from each other . Likewise , foot end upper leg lift on the caster frame 142 , and the caster frame 142 rests on 
actuator 1002 may be pivotally mounted at a rod end of the 20 immovable ground , the upper leg 1016 must slide upward in 
actuator 1002 on a mounting bracket 1006 at the upper end relation to the lower leg 1015. Since the upper leg 1016 is 
of the foot end leg assembly 114 and pivotally mounted at connected to the head end upper leg lift actuator 1001 and 
a base end of the actuator 1002 on another mounting bracket the head end upper leg lift actuator 1001 is also mounted on 
1008 on a cross - member 1011 of the upper frame 102. The the upper frame 102 , extension of the head end upper leg lift 
leg assemblies 112 , 114 may be arranged as mirror images 25 actuator 1001 must then force the upper frame 102 upward , 
of each other through a vertical plane laterally bisecting the thereby raising the deck supported on the upper frame 102 . 
patient support so that the upper frame 102 moves vertically As the head end upper leg lift actuator 1001 extends , the 
and not laterally . Otherwise the two leg assemblies 112 , 114 lower leg 1015 of the head end leg assembly 112 may pivot 
may be the same , functioning in the same manner . on the leg support pins 1017 and the upper leg 1016 of the 
FIG . 3A illustrates the head end leg assembly 112 and 30 head end leg assembly 112 may pivot on the leg support pins 

FIG . 3B illustrates the upper frame 102 and the lower frame 1018 , thereby permitting the upper frame 102 to rise as the 
132 showing upper frame leg hangers 1003 and lower frame upper leg 1016 slides on the lower leg 1015 contained 
leg hangers 1004. The head end leg assembly 112 may therein . The operation of the foot end leg assembly 114 is 
comprise a lower leg 1015 housed inside an upper leg 1016 similar . 
in telescoping cooperation in a tube - in - tube manner . The 35 The upper frame 102 may be similarly raised to the high 
lower leg 1015 may comprise leg support pins 1017 ( only or raised position from the low position , and retracting the 
one shown ) that may be pivotally mounted on the lower lift actuators 1001 , 1002 may lower the upper frame 102 . 
frame 132. The upper leg 1016 may comprise leg support While the telescoping arrangement of the leg assemblies 
pins 1018 ( only one shown ) that may be pivotally mounted 112 , 114 together with leg assembly fixed pivot points on the 
on the upper frame 102. As previously mention , mounting 40 upper and lower frames 102 , 132 and the pivoting lift 
bracket 1005 at the upper end of the head end leg assembly actuators 1001 , 1002 coupling the upper frame 102 to the 
112 may be provided for pivotally mounting the rod end of upper legs of the leg assemblies permits raising the upper 
the head end upper leg lift actuator 1001. The lower frame frame 102 in relation to the lower frame 132 , there may be 
leg hangers 1004 may be fixed to the lower frame 132 two issues to overcome . 
proximate the corners of the lower frame 132. The lower 45 First , the arrangement of the telescoping leg assemblies 
frame leg hangers 1004 may be fixed to prevent longitudinal should be sufficiently rigid to permit only ( or primarily ) 
translation of the head end leg assembly 112 along the lower linear relative motion of the upper leg on the lower leg and 
frame 132. Supported in each lower frame leg hanger 1004 of sufficiently low friction , both of which may be useful to 
may be a leg bearing block 1012 having a cylindrical bore mitigate against binding of the lower leg in the upper leg 
1013 in which the leg support pin 1017 may be received . The 50 during relative motion . It may be noted here that instead of 
leg support pin 1017 may pivot within the cylindrical bore the lower leg being contained in the upper leg , the upper leg 
1013. The upper frame leg hangers 1003 may be fixed to the could be contained in the lower leg . 
upper frame 102 to prevent longitudinal translation of the Second , uneven loading between the head end and foot 
head end leg assembly 112 along the upper frame 102. The end of the patient support results in uneven lift requirements 
upper frame leg hangers 1003 may comprise cylindrical bore 55 at the head end and foot end of the patient support . Thus , 
1014 ( only one shown ) that receive the leg support pins 1018 even though both lift actuators still extend , the leg assembly 
of the upper leg 1016. The leg support pins 1018 may pivot under greater load may have a tendency not to extend while 
within the cylindrical bores 1014 of the upper frame leg the leg assembly under lesser load does extend but more 
hangers 1003. Thus , the head end leg assembly 112 may be quickly than it should . This arises because the legs are free 
pivotally mounted between the upper frame 102 and the 60 to telescope , the leg assembles are allowed to pivot at both 
lower frame 132 by seating the leg support pins 1017 of the the upper and lower legs , the lift actuators are allowed to 
lower leg 1015 in the cylindrical bore 1013 of the leg pivot at both ends , and as long as the angle between the leg 
bearing blocks 1012 of the lower frame 132 and seating the assemblies 112 , 114 remains the same , one end may be 
leg support pins 1018 of the upper leg 1016 in the cylindrical raised while the other end does not , resulting in the upper 
bore 1014 of the upper frame leg hangers 1003 of the upper 65 frame tilting away from horizontal . When the end with the 
frame 102. The preceding description is equally applicable greater load reaches maximum height , the end with the 
to the foot end leg assembly 114 . lighter load then rises and rises extremely quickly to main 
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tain the angle between the leg assemblies . However , it is 1035. When the upper leg lift actuator 1001 is activated to 
desirable for the upper frame to remain parallel to the lower extend , the lower leg actuator 1025 may be activated to 
frame while the upper frame is being raised . This so - called extend simultaneously . 
“ teeter - totter " effect may be accommodated in several ways . In this embodiment , the two actuators 1001 and 1025 are 

Rotational speed of the pivot point where the upper leg lift 5 variable speed actuators . As previously described , extension 
actuator connects to the upper leg of a given leg assembly is of the upper leg lift actuator 1001 may cause the upper leg 
related non - linearly to extension speed of the leg assembly . 1016 to telescope away from the lower leg 1015. However , 
To avoid the “ teeter - totter ” effect , the upper leg of the leg the speed of rotation of the pivot point where the upper leg 
assembly may be fixed to the lower leg of the leg assembly lift actuator 1001 is connected to the mounting bracket 1005 
by an extension control mechanism that accounts for the 10 varies in comparison to the speed of extension of the leg 
non - linearity between the rotation and extension of the leg assembly 112. If the lower leg actuator 1025 was connected 
assembly . This may be accomplished by : ( a ) having a directly to the upper leg 1016 the variable difference in the 
constant rotational speed at the pivot point ( e.g. a constant speed of rotation and the speed of leg extension would 
speed actuator ) and a non - linear ( variable ) speed control damage the mechanism and cause the leg assembly 112 to 
mechanism in the leg assembly ; ( b ) having a variable 15 fail . However , the lower leg actuator 1025 is indirectly 
rotational speed at the pivot point ( e.g. a variable speed connected to the upper leg 1016 through the arcuate cam arm 
actuator ) and a constant speed control mechanism in the leg 1030. As the lower leg actuator 1025 extends , the arcuate 
assembly ; or , ( c ) having variable rotational speed at the pivot cam arm 1030 pivotally connected to the upper leg at pivot 
point ( e.g. a variable speed actuator ) and a non - linear point 1032 may also be pushed along with the extending 
( variable ) speed control mechanism in the leg assembly . 20 actuator rod 1026 thereby pushing the upper leg 1016 along 
Non - linear ( variable ) speed control mechanisms in the leg the lower leg 1015. In addition , the arcuate cam arm 1030 
assemblies may comprise any suitable device or combina- also pivots at pivot point 1032 , which may be laterally 
tions of devices , for example variable speed actuators and / or off - set from the pivot point 1031. Pivoting of the arcuate 
cam in track devices . cam arm 1030 may permit the cam roller to travel within the 

Referring to FIG . 4 and FIG . 5 , one embodiment of a 25 cam track 1035. The shape and length of the cam track 1035 
telescoping leg arrangement is a tube - in - tube arrangement is designed to make the arcuate cam arm 1030 pivot about 
shown in relation to the head end leg assembly 112 of the pivot point 1032 and to vary the longitudinal position of the 
patient support of FIG . 2A , B . The same description may pivot point 1032 with respect to the lower leg 1015 non 
apply to the foot end leg assembly 114. The lower leg 1015 linearly in relation to the speed of the actuators 1001 , 1025 . 
may comprise parallel rectangular inner tubes 1021a , 10215 30 This variation in position of pivot point 1032 correspond 
that are free to slide in corresponding rectangular outer tubes ingly varies the speed of extension of the upper leg 1016 on 
1022a , 1022b of the upper leg 1016. To reduce friction which the pivot point 1032 exists . Since the pivot point 1032 
between the tubes la , 1021b and 1022a , and always travels in a straight line when the legs 1015 , 1016 
reduce the possibility of the tubes binding while sliding , the telescope , the shape of the cam track 1035 only varies the 
inner tubes 1021a , 1021b may comprise low friction side 35 speed at which the pivot point 1032 moves in the direction 
pads that both take up side - to - side tolerance and reduce of motion of the upper leg 1016. The speed at which the 
friction between the inner tubes 1021a , 1021b and outer pivot point 1032 moves , and therefore the speed at which the 
tubes 1022a , 1022b . Further , rollers 1023a , 1023b on the upper leg 1016 moves , is generally slower in the beginning 
outer tubes 1022a , 1022b may engage an upper outer surface and faster by the end . This arrangement ensures that the 
of the inner tubes 1021a , 1021b , while similar rollers ( not 40 upper leg 1016 actually moves under load . Since both the 
shown ) on the inner tubes 1021a , 1021b may engage a lower head end leg assembly 112 and foot end leg assembly 114 
inside surface of the outer tubes 1022a , 1022b to permit may comprise such a leg extension control mechanism , both 
rolling engagement between the upper leg 1016 and lower ends are forced to move under load and the " teeter totter ” 
leg 1015. In another embodiment , low friction slide blocks effect is eliminated . 
could replace one or more of the rollers . Furthermore , outer 45 With reference to FIG . 5 , once the lower leg actuator rod 
surfaces of the lower leg may be plated to lower friction 1026 ( and the upper leg lift actuator 1001 ( not seen in FIG . 
between the upper leg 1016 and the lower leg 1015. Since 5 ) is fully extended , cam roller on the arcuate cam arm 1030 
the inner tubes 1021a , 1021b are constrained in two dimen- has traveled to the other end of the cam track 1035 and the 
sions in the outer tubes 1022a , 1022b , the legs 1015 and upper leg 1016 has traveled its full course along the lower 
1016 may be only free to extend or retract in one direction 50 leg 1015. The leg assembly 112 may now be fully extended . 
in relation to each other . Reversing the actuators 1001 , 1025 may reverse the motions 

The head end leg assembly 112 may further comprise a of the arcuate cam arm 1030 and the upper leg 1016 to bring 
leg extension control mechanism 1020 comprising a lower the upper frame 102 back to a lower position . 
leg actuator 1025 having a base mounted to the lower leg The arcuate cam arm 1030 may comprise a second cam 
1015 at a lower end of the lower leg 1015 and a rod 1026 55 roller 1034 on the other side of the pivot point 1032 and the 
mounted at pivot point 1031 to an arcuate cam arm 1030 . other side of the pivot point 1031 , the second cam roller 
The arcuate cam arm 1030 may be pivotally mounted to the 1034 riding in a second cam track ( not shown ) on the lower 
upper leg 1016 at pivot point 1032. The arcuate cam arm leg 1015. While a second cam roller 1034 in a second cam 
1030 may comprise a cam roller ( not visible ) next to a spacer track may be unnecessary to control the speed of extension 
1033 , the cam roller riding in a cam track 1035 fixed to the 60 of the upper leg 1016 , the second cam roller 1034 in the 
lower leg 1015. As seen in FIG . 4 , when the upper leg lift second cam track does help stabilize the motion of the upper 
actuator 1001 pivotally connected to the upper leg 1016 on leg 1016 . 
the mounting bracket 1005 is fully retracted , the inner tubes Thus , with the variable speed two actuators 1001 , 1025 
1021a , 1021b of the lower leg 1015 may be fully inserted in working in unison , the pivoting arcuate cam arm 1030 
the outer tubes 1022a , 1022b of the upper leg 1016. Further , 65 linking the lower leg actuator 1025 to the upper leg 1016 
the lower leg actuator 1025 may be fully retracted and the works together with the cam roller in the cam track 1035 to 
cam roller may be located at a lower portion of the cam track slow down or speed up the extension of the upper leg 1016 
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to compensate for the non - linear difference in speed between Further possible features of the deck 104 supported on the 
the leg extension and the rotation of the upper leg lift upper frame 102 are shown in FIG . 9 , FIG . 10 , FIG . 11 and 
actuator 1001 in the mounting bracket 1005. It should be FIG . 12 in which the deck panels are removed . 
noted that the primary work involved in raising and lowering To move the head deck 105 between the horizontal and 
the upper frame 102 is done by the upper leg lift actuators 5 raised positions , a head deck actuator 201 may be employed 
1001 , 1002 , while the lower leg actuators 1025 are respon- whereby one end of the head deck actuator 201 may be 
sible , in part , for eliminating the “ teeter totter " effect . pivotally linked to the head deck 105 at pivot 2017 proxi 

While the embodiment described in detail herein involves mate a head end of the head deck 105 , and the other end of 
the use of two variable speed actuators and a cam in track the actuator 201 may be pivotally linked at pivot 2020 to the 
mechanism , there are other ways of synching the rotational upper frame 102 at a position proximate a foot end of the 
speed of the upper leg lift actuator at the upper leg linkage head deck 105. The head deck 105 comprises support struts 
point to the extension speed of the upper leg and eliminating 2021 , which may be pivotally linked to the upper frame 102 . 
the " teeter totter ” effect . In another embodiment , constant Linear movement of the actuator 201 may cause the support 
speed actuators are used with a cam in track mechanism that struts 2021 to pivot thereby raising or lowering the head 
alone synchronizes the rotational speed of the upper leg lift deck 105 . 
actuator at the upper leg linkage point to the extension speed The head deck 105 may also comprise a mechanism 
of the upper leg . In another embodiment , no track may be whereby movement of a patient longitudinally toward the 
used and the upper leg lift actuator and lower leg actuator foot end of the patient support is reduced or eliminated while 
may be configured to obtain a greater variable speed , where 20 the head deck is being raised . This movement occurs 
the lower leg actuator is run at a speed to match the because while the head deck is being raised , the upper part 
extension speed of the upper leg . This would permit direct of the head deck moves longitudinally toward the foot end 
connection of the lower leg to the upper leg through the of the patient support . An auto - regression mechanism to 
lower leg actuator . In another embodiment , no track is used reduce or eliminate this movement may be accomplished by 
and the upper leg lift actuator may be a constant speed 25 permitting the lower end of the head deck 105 to move 
actuator while the lower leg actuator may be a variable speed toward the head end of the patient support while the head 
actuator to match the leg extension speed of the upper leg . deck is being raised . This compensates for the movement of 
The cam in track mechanism permits the use of less pow- the upper part of the head deck toward the foot end of the 
erful and smaller lower leg actuators . patient support . 

To provide flexibility in patient care and comfort , patient With reference to FIG . 9 , FIG . 10 , FIG . 11 , FIG . 12 and 
supports should be able to support patients in a number of FIG . 13A - 13B , an autoregression mechanism may comprise 
different positions . The patient support described herein has upwardly depending arcuately - shaped auto - regression link 
such capability . Referring to FIG . 6 , the patient support deck ages 2029 pivotally linked to the head deck 105 at pivots 
104 may be in a horizontal prone position . Referring to FIG . 2027 proximate upper ends of the linkages 2029 and toward 
7 , the patient support deck 104 may be in an articulating the upper part of the head deck 105. The auto - regression 
position with the head deck 105 tilted up relative to the linkages 2029 may further comprise track rollers 2026 
upper frame 102 to form a backrest and the other portions proximate the lower end of the auto - regression linkages 
remaining horizontal . Referring to FIG . 8 , the patient sup- 2029 , the track rollers 2026 riding in auto - regression cam 
port deck 104 may be in a head - up , knees - up position with 40 tracks 2023 situated in mounting plates 2009. The mounting 
the head deck 105 tilted up relative to the upper frame 102 plates 2009 may be mounted ( e.g. bolted , welded , etc. ) on 
to form a backrest and the knee deck 107 and the foot deck the upper frame 102 , for example on to the longitudinal main 
2002 tilted up relative to the upper frame 102 to form an rails of the upper frame 102. The auto - regression linkages 
inverted “ V ” . Referring to FIG . 14 the patient support deck 2029 may also be pivotally linked to the mounting plates 
104 may be in a vascular position with the head deck 105 45 2009 at pivots 2022 . 
tilted up relative to the upper frame 102 to form a backrest , With specific reference to FIG . 13A - 13B , as the head deck 
the knee deck 107 tilted up relative to the upper frame 102 105 is raised and the upper part of the head deck moves 
at the foot end to raise the knees the and foot deck 2002 toward the foot end of the patient support , the lower part of 
raised but horizontal . In all of the aforementioned positions , the head deck may move towards the head end of the patient 
a seat deck 2001 remains horizontal . The deck 104 may also 50 support as the track rollers 2026 move longitudinally in and 
be moved to the Trendelenburg position ( head lower than ride within the cam tracks 2023 towards the head end of the 
foot ) or the reverse Trendelenburg position ( head higher patient support . The ability of the lower part of the head deck 
than foot ) . 105 to move in such a manner is a result of the presence of 

Each of the deck pans 105 , 2001 , 107 and 2002 of the the auto - regression linkages 2029. Thus , the longitudinal 
deck 104 may comprise a deck panel for supporting a 55 position of the head deck 105 may not be as far toward the 
portion of a patient's body . The head deck 105 may comprise foot end of the patient support as the position that the head 
a head deck panel 2005. The seat deck 2001 may comprise deck 105 would have taken had there been only a pivoting 
a seat deck panel 2011. The knee deck 107 may comprise a linkage at the lower part of the head deck 105. When the 
knee deck panel 2007. The foot deck 2002 may comprise a head deck moves from the raised position to the lowered 
foot deck panel 2012. The deck 104 may be supported on the 60 position , the track rollers 2026 may move longitudinally in 
upper frame 102. The deck 104 may further comprise and ride within the cam tracks 2023 towards the foot end of 
mattress keepers 2003 for keeping mattress ( not shown ) the patient support . The auto - regression linkages 2029 may 
from sliding sideways off the deck and the manual cardio- be further connected by an auto - regression cross - member 
pulmonary resuscitation ( CPR ) quick release handle 124 . 2028 attached to and extending between the linkages 2029 
The upper frame 102 may further support an upper frame 65 below the arc of the auto - regression linkages 2029 to reduce 
footboard mount 2015 and an upper frame headboard mount torsional distortions and to force the auto - regression link 
2016 . ages 2029 to act in concert without binding the motion of the 
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head deck 105. In this manner , patient movement toward the 2015 may comprise the two bail cam tracks 2024 within 
foot end may be reduced or eliminated without the aid of an which two track rollers 2243 mounted proximate opposite 
additional actuator . ends of the bail cross - member 2025 may roll . The upper 

To move the knee deck 107 and foot deck 2002 between frame footboard mount 2015 may be mounted on the bail 
the horizontal and raised positions , a knee deck actuator 202 5 linkages 2240 , 2241 by virtue of the track rollers 2243 in the 
may be employed whereby one end of the knee deck actuator bail cross - member 2025. As the head end of the footboard 
202 may be pivotally linked to the knee deck 107 at pivot portion 2002 moves up and down , the track rollers 2243 may 2018 proximate a foot end of the knee deck , and the other roll in the bail cam tracks 2024 causing the bail cross end of the knee deck actuator 202 may be pivotally linked member 2025 to slide longitudinally . to the upper frame 102 at pivot 2014 proximate a head end 10 
of the knee deck 107. The foot end of the knee deck 107 may Lobed cams 2242 ( only one shown ) may also be pivotally 

mounted on the bail cross - member 2025 between the upper be pivotally linked at pivot 2019 to a head end of the foot 
deck 2002 so that movement upward or downward of the frame footboard mount 2015 containing the bail cam tracks 
foot end of the knee deck 107 may also cause movement 2024 and the bail linkages 2240 , 2241. With reference to the 
upward or downward of the head end of the foot deck 2002. 15 lobed cam 2242 between the upper frame footboard mount 

Adjustment of the angle of the foot deck 2002 may be 2015 and the bail linkage 2240 , the lobed cam 2242 may 
accomplished without the use of a variable length actuator . comprise a spring holder 2244 and a catch 2245. One end of 
The head end of the foot deck 2002 may be pivotally linked a coiled spring 2246 may be attached to the spring holder 
to the foot end of the knee deck 107. Actuation of the knee 2244 and another end of the coiled spring 2246 may be 
deck actuator 202 raises and lowers the foot end of the knee 20 attached to a spring holding pin 2247 mounted on the bail 
deck 107 and consequently raises and lowers the head end linkage 2240. A catch stop 2248 may be mounted on the 
of the foot deck 2002. To accommodate the resulting upper frame footboard mount 2015 , an upper surface of the 
requirement for the foot end of the foot deck 2002 to move catch stop 2248 comprising a groove 2249 in which the 
longitudinally in response to the raising and lowering of the catch 2245 of the lobed cam may be retained . There may be 
head end of the foot deck 2002 , the foot end of the foot deck 25 a similar arrangement on the other side of the upper frame 
2002 may be configured with an engagement structure that footboard mount 2015 . 
slidingly engages a corresponding structure on the upper To achieve the vascular position ( FIG . 14 ) from the 
frame 102 that permits the foot end of the foot deck 2002 to normal knees - up position FIG . 8 ) , the longitudinal support 
translate longitudinally while retaining the foot end of the ing struts 2095 , 2096 may be physically lifted by lifting on 
foot deck 2002 in the same horizontal plane . Thus , raising 30 the foot end of the foot deck 2002 , which causes the bail 
the foot end of the knee deck 107 using an actuator would cross - member 2025 to move toward the head end . When the 
also raise the head end of the foot deck 2002 while keeping catch 2245 of the lobed cam 2242 contacts the foot end of 
the foot end of the foot deck 2002 do all without using the catch stop 2248 the lobed cam 2242 rotates in a first 
a variable length actuator mounted directly to the foot deck direction to bring the catch 2245 up and over the foot end of 
2002 . 35 the catch stop 2248 until the catch 2245 is over the groove 

In one embodiment , the foot end of the foot deck 2002 2249 whereupon the spring 2246 rotates the lobed cam 2242 
may comprise a bail assembly 2013 comprising a bail in a second direction to engage the catch 2245 in the groove 
cross - member 2025 extending from one side to the other of 2249 of the catch stop 2248. With the catch 2245 retained in 
the foot deck 2002. The bail cross - member 2025 may be the groove 2249 of the catch stop 2248 , the bail cross 
slidably engaged in bail cam tracks 2024 in the upper frame 40 member 2025 may be prevented from moving longitudinally 
footboard mount 2015 supported on the upper frame 102 . foot - ward , thereby locking the foot end of the foot deck 
Movement up or down of the head end of the foot deck 2002 2002. With the foot deck 2002 thus locked , lowering the 
may cause the bail cross - member 2025 to slide longitudi- knee - supporting section 107 with the knee deck actuator 202 
nally within the bail cam tracks 2024. The bail cross- may cause the head end of the foot deck 2002 to lower 
member 2025 may be longitudinally closest to the foot end 45 without also moving the foot end of the foot deck 2002. At 
of the deck 104 when the foot deck 2002 is in the horizontal some point , the knee deck 107 will reach a position where 
position , for example in the articulating position shown in the knees are up but the foot deck 2002 is horizontal or 
FIG . 6 or FIG . 7. Moving the head end of the foot deck up almost horizontal with the head end of the foot deck down 
to the knees up ( comfort ) position may cause the bail slightly , i.e. the vascular position ( FIG . 14 ) . 
cross - member 2025 to slide in the bail cam tracks 2024 50 To unlock the foot deck 2002 , the longitudinal supporting 
toward the head end of the deck 104 as shown in FIG . 8. This struts 2095 , 2096 may be physically lifted again by lifting on 
mechanism of adjusting the foot deck does not require a the foot end of the foot deck 2002 , which lifts the catch 2245 
variable - length mechanism , such as a variable - length actua- over the head end side of the catch stop 2248. Lowering the 
tor , between the knee deck 107 and the foot deck 2002. The longitudinal struts 2095 , 2096 causes the bail cross - member 
bail cross - member 2025 in the bail cam tracks 2024 may 55 2025 to move longitudinally toward the foot end . When the 
pivot and slide but does not change in length , and is catch 2245 contacts the head end side of the catch stop 2248 , 
therefore not a variable length actuator . the spring 2246 bends allowing the lobed cam 2242 to rotate 

To achieve the vascular position ( to FIG . 14 ) , the angle of in the second direction which lifts the catch 2245 above the 
the foot deck 2002 may be changed independently of the catch stop 2248. Because of the shape of the catch 2245 , the 
angle of the knee deck 107. Further , an actuator is not 60 catch 2245 does not engage in the groove 2249 of the catch 
required to change the angle of the foot deck 2002. With stop 2248 as the bail cross - member 2025 moves toward the 
reference to FIG . 15A , B and FIG . 16A - C , a mechanism for foot end . With the catch 2245 now foot - ward of the catch 
changing the angle of the foot deck 2002 of the deck on the stop 2248 , the bail cross - member 2025 is free to move 
upper frame 102 to achieve the vascular position is shown . longitudinally foot - ward in the bail cam track 2024 to return 
The foot deck 2002 may comprise longitudinal supporting 65 to the foot deck 2002 to non - vascular position . 
struts 2095 , 2096 from which bail linkages 2240 , 2241 Thus , the patient support described herein is able to 
extend longitudinally . The upper frame footboard mount achieve vascular and non - vascular positions without a vari 
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able length mechanism , for example without the use of To expand each portion , at least two rack and pinion 
another actuator on the foot deck of the deck . mechanisms in each portion may be employed . The head 

Most patient supports are designed to accommodate deck 105 may have two head rack and pinion mechanisms 
patients of average size and weight . For bariatric patients , housed in head deck rack and pinion mechanism housing 
normal patient supports are generally too small and lack 5 tubes 2061. The two head rack and pinion mechanisms may 
sufficient structural strength to withstand the load of the be linked by pinion gear shaft 2071 so that the two head rack 
patient . The patient support disclosed herein is structurally and pinion mechanisms operate in unison to expand the head 
strong enough to accommodate greatly overweight patients deck 105. The seat deck 2001 and knee deck 107 may have 
and comprises features for extending the length and / or width two rack and pinion mechanisms each housed in seat and 
of the caster frame , deck , headboard and footboard to 10 knee deck rack and pinion mechanism housing tubes 2062 , 
accommodate average - sized patients on the one hand and 2063 , respectively . The seat and knee deck rack and pinion 
bariatric patients on the other hand . The width may be mechanisms may be linked by pinion gear shafts 2072 , 
adjusted sideways in any increments , for example between 2073 , respectively . The rack and pinion mechanisms of seat 
a first width such as for a standard patient support , a second deck may be linked by pinion gear shaft 2075 to the rack and 
intermediate width and a third more expanded width for 15 pinion mechanisms of the knee deck so that the four rack and 
large bariatric patients . Notionally , the first standard width pinion mechanisms operate in unison to expand the seat 
may be considered a 36 inch width , the second intermediate supporting and knee decks together . In an alternative 
width may be considered a 42 inch width and the third more embodiment , one of the rack and pinion mechanisms in the 
expanded width may be considered a 48 inch width , knee deck may be replaced by a simple slide mechanism , for 
although these numerical widths are not actual widths but 20 example a tube - in - tube arrangement . The foot deck 2002 
are descriptors that may be used in the art . may have two foot deck rack and pinion mechanisms housed 

Referring to FIG . 17 , FIG . 18 , FIG . 19 and FIG . 20 , a in foot deck rack and pinion mechanism housing tubes 2064 . 
patient support deck 104 is shown in a horizontal prone The two foot deck rack and pinion mechanisms may be 
position without deck panels at a standard first width , an linked by pinion gear shaft 2074 so that the two foot deck 
intermediate second width and a more expanded third width . 25 rack and pinion mechanisms operate in unison to expand the 

The head deck 105 may comprise two head deck exten- foot deck 2002 . 
sion pans 2031 on either side of the deck 104 , which are To illustrate more clearly the operation of the rack and 
normally under the head deck panel when the deck 104 is at pinion mechanisms and the deck extension latch mecha 
standard width . The seat deck 2001 may comprise two seat nisms , reference is made to FIG . 21 , FIG . 22 , FIG . 23 , FIG . 
deck extension pans 2032 on either side of the deck 104 , 30 24 and FIG . 25 , which illustrate a rack and pinion mecha 
which are normally under the seat deck panel when the deck nism 2065 and the deck extension latch mechanism 2051 of 
104 is at standard width . The knee deck 107 may comprise the head deck 105. The rack and pinion mechanisms and the 
two knee deck extension pans 2033 on either side of the deck deck extension latch mechanisms of the other deck portions 
104 , which are normally under the knee deck panel when the may be similar . 
deck 104 is at standard width . The foot deck 2002 may 35 As discussed above , the head deck 105 may comprise two 
comprise two foot deck extension pans 2034 on either side head deck extension pans 2031 , one on each side of the head 
of the deck 104 , which are normally under the foot deck deck , on which may be mounted mattress keepers 2003 . 
panel when the deck 104 is at standard width . The deck Head deck extension handles 2041 and manual cardiopul 
extension pans may be made as thin as possible to provide monary resuscitation ( CPR ) quick release handles 124 may 
more space under the deck extension pans to tuck the guard 40 be mounted on the under - surface of the head deck extension 
structures . pans 2031. The CPR handles 124 may be cabled to the decks 
As seen in FIG . 18 and FIG . 19 , when the deck 104 is articulating features so that pulling on the handle releases 

expanded , the deck extension pans 2031 , 2032 , 2033 , 2034 the deck to return automatically to the prone position under 
supported on deck extension pan cross - members may be the force of gravity more quickly than is achieved by driving 
pulled laterally away to provide a wider surface . The deck 45 the actuator normally . The head deck extension handles 
extension pans that are normally under the deck panels may 2041 may be cabled or electronically connected to the head 
now be exposed to provide an extended surface on which a deck extension latch mechanism 2051 so that pulling on the 
larger mattress may rest . The upper frame 102 , which handle disengages the head deck extension latch mechanism 
supports the deck 104 , may not expand with the deck . 2051 so that the head deck 105 may be expanded . 

The width of head deck 105 and foot deck 2002 may be 50 Each rack and pinion mechanism 2065 may comprise two 
adjusted ( expanded or contracted ) independently . The seat extension cross - members for a total of four extension cross 
deck 2001 and knee deck 107 may be adjusted together . The members 2081 , 2082 , 2083 , 2084. Extension cross - members 
deck extension pans may be moved manually or movement 2081 and 2083 may be fixed to and support the head deck 
may be powered . In a manual embodiment , on each side of extension pan on one side of the head deck and extension 
the deck 104 may be head deck extension handles 2041 , 55 cross - members 2082 and 2084 may be fixed to and support 
seat / knee deck extension handles 2042 and foot deck exten- the head deck extension pan on the other side of the head 
sion handles 2044. With these handles , the deck extension deck . The extension cross - members may be configured so 
pans may be unlatched and then moved laterally by pulling that the extension cross - members supporting one deck 
or pushing . The head deck extension handles , seat / knee deck extension pan may be directly adjacent corresponding exten 
extension handles and foot deck extension handles may be 60 sion cross - members supporting the other deck extension 
operationally connected to head deck extension latch mecha- pan . Thus , extension cross - member 2083 may be adjacent to 
nism 2051 , seat / knee deck extension latch mechanism 2052 and to the inside of extension cross - member 2084 , while 
and foot deck extension latch mechanism 2054 , respectively . extension cross - member 2081 , which supports the same 
The handles may be configured with a structure , for example deck extension pan as extension cross - member 2083 , may 
a lever , for leasing the latch mechanisms . The latch mecha- 65 be beside and to the outside of extension cross - member 
nisms may immobilize the deck extension pans with a 2082. The extension cross - members may be slidably sup 
pin - in - hole structure . ported in head deck rack and pinion mechanism housing 
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tube 2061 attached to the head deck 105 , the head deck rack nism 2051 re - engages . To return the head deck 105 to a 
and pinion mechanism housing tube 2061 comprising tube narrower width , the latch release structure of one of the head 

deck extension handles 2041 may be activated again and the 
The extension cross - members 2081 , 2082 , 2083 , 2084 extension cross - members together with the head deck exten 

may comprise toothed racks 2076 , 2077 , 2080 , 2089 , respec- 5 sion pan 2031 on one side pushed laterally back toward the 
tively . The extension cross - members 2081 , 2082 , 2083 , middle . 
2084 may comprise a toothed profile as shown , which serves Alternatively or additionally , rotation of the pinion gears 
as the toothed racks , or toothed racks may be machined and 2068 , 2069 may be motorized by connecting the pinion gear 
attached to the extensions cross - members 2081 , 2082 , 2083 , shaft 2071 to an actuator . The actuator should be bi - direc 
2084. The elongated through - apertures and toothed racks on 10 tional . The actuator may be a multi - speed actuator . 
neighboring extension cross - members may be aligned in the Wheels 2085 , 2086 , 2087 , 2088 protruding from upper 
same horizontal plane so that pinion gear 2068 can mesh surfaces of the extension cross - members 2081 , 2082 , 2083 , 
with and rest on toothed tracks 2076 and 2077 simultane- 2084 , respectively , may be provided to reduce friction 
ously and pinion gear 2069 can mesh with and rest on between the extension cross - members and the tubes 2061 
toothed tracks 2086 and 2089 simultaneously . Each of the 15 housing the extension cross - members . Corresponding 
pinion gears 2068 and 2069 may alternatively be two wheels 2085 , 2086 ' , 2087 ' , 2088 ' protruding from the bot 
separate gears for a total of four pinion gears each associate tom surfaces of the extension cross - members may provide 
with one of the four toothed tracks . The pinion gears 2068 , the same function below the extension cross - members . 
2069 may be mounted on and fixedly connected to pinion Comparison of FIG . 21 to FIG . 23 illustrates the differ 
gear shaft 2071 , the pinion gear shaft 2071 capable of 20 ence in configuration of the extension cross - members 2081 , 
rotating with the pinion gears . The pinion gears 2068 , 2069 2082 , 2083 , 2084 between the standard first width and the 
and pinion gear shaft 2071 may be secured by pinion expanded third width of the head deck 105. At the standard 
retainers 2078 , 2079. The pinion retainers 2078 and 2079 first width ( FIG . 21 ) , the through - apertures of adjacent 
may be fixedly mounted on the deck ( mount not shown ) to extension cross - members may be nearly aligned laterally , 
prevent longitudinal and lateral motion of the pinion gear 25 whereas at the expanded third width ( FIG . 23 ) the through 
shaft 2071 , thereby keeping the pinion gears 2068 , 2069 apertures may be substantially less aligned than at the 
captured in their respective toothed tracks and on the same standard first width . 
longitudinal axis while the gears and pinion gear shaft rotate . FIG . 24 and FIG . 25 provide more detail of the head deck 

In operation , activating the latch release structure of one extension latch mechanism 2051. The head deck extension 
of the head deck extension handles 2041 may disengage the 30 latch mechanism 2051 may comprise a spring - loaded pin 
head deck extension latch mechanism 2051 , which permits 2090 loaded in a wrap spring 2091 housed in extension latch 
lateral movement of the extension cross - members 2081 , housing 2035 , the pin 2090 biased by the spring 2091 toward 
2082 , 2083 , 2084 and hence the head deck extension pans the extension cross - member 2083 through an aperture ( not 
2031. If the head deck extension handle 2041 on the head shown ) in the latch housing 2035. When the spring - loaded 
deck extension pan 2031 supported on extension cross- 35 pin 2090 is aligned with an aperture 2092 in the extension 
members 2082 and 2084 is pulled , the extension cross- cross - member 2083 , the pin 2090 is forced into the aperture 
members 2082 and 2084 will be pulled laterally . The lateral 2092 by the spring 2091. Because the latch housing 2035 
motion of the extension cross - members 2082 and 2084 may may be fixedly mounted to longitudinal supporting strut 
cause the pinion gears 2068 , 2069 to rotate due to the action 2095 and the housing tube 2061 ( not shown in FIG . 24 and 
of the teeth in toothed tracks 2077 , 2089 with which the 40 FIG . 25 ) , which do not move with the extension cross 
pinion gears 2068 , 2069 are meshed . Because the pinion member 2083 , the extension cross - member 2083 may be 
gears 2068 , 2069 are restricted from moving laterally , rota- prevented from moving when the pin 2090 is engaged in the 
tion of the pinion gears 2068 , 2069 also may cause the aperture 2092. The head deck extension latch mechanism 
extension cross - members 2081 , 2083 to begin lateral move- 2051 may further comprise a lever 2093 connected to the pin 
ment since the two pinion gears 2068 , 2069 may be also 45 2090 by a linking pin 2099 through an arcuate slot 2039 in 
meshed with the toothed tracks 2076 , 2080 in extension the lever 2093. A cable ( not shown ) attached to aperture 
cross - members 2083 , 2081 , respectively . The extension 2038 of the lever 2093 and threaded through cable groove 
cross - members 2081 and 2083 will move on the opposite 2036 and cable guide 2098 may be attached at the other end 
direction of the extension cross - members 2082 and 2084 to the head deck extension handle 2041. Another cable ( not 
because they are on opposite sides of the head deck 105. 50 shown ) also attached to the aperture 2038 of the lever 2093 
Because the two pinion gears 2068 , 2069 may be fixedly may be threaded through cable groove 2037 and another 
connected to the pinion gear shaft 2071 , the rotational cable guide on longitudinal supporting strut 2096 terminat 
speeds of both gears may be the same , which prevents the ing at the head deck extension handle on the other side of the 
extension cross - members at one end of the head deck 105 head deck . Activating the latch release structure on the head 
from getting ahead of or behind the extension cross - mem- 55 deck extension handle 2041 pulls the cable causing the lever 
bers at the other end of the head deck . In this way , the head 2093 to pivot in turn pulling the spring - loaded pin 2090 out 
deck 105 may expand uniformly without jamming of the of the aperture 2092. The extension cross - member 2083 may 
extension cross - members . Further , because the extension now be permitted to move and lateral movement of the 
cross - members supporting the head deck extension pan on extension cross - member 2083 brings the spring - loaded pin 

may be linked through the pinion gears 2068 , 2069 60 2090 into alignment first with aperture 2094 in the extension 
to the extension cross - members supporting the head deck cross - member 2083. Releasing the pin 2090 into the aper 
extension pan on the other side , it is only necessary for one ture 2094 locks the extension cross - member 2083 into place 
operator to operate the expanding feature from one side of at the second width position . If the extension cross - member 
the patient support . Once the head deck extension pans 2031 2083 was allowed to move until the spring - loaded pin 2090 
and the extension cross - members 2081 , 2082 , 2083 , 2084 65 aligned with aperture 2097 , releasing the pin 2090 into the 
have moved laterally to the desired position ( e.g. second aperture 2097 locks the extension cross - member 2083 into 
width or third width ) , the head deck extension latch mecha- place at the expanded third width position . Holding the deck 
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extension handle 2041 keeps the spring - loaded pin 2090 2163 from sliding completely through the aperture in the 
retracted , while releasing the deck extension handle 2041 supporting strut . An outer bulge in the ball receiver 2165 
allows the spring 2091 to bias the pin 2090 toward the together with the upper lip 2166 may secure the socket 2163 
cross - member apertures 2092 , 2094 or 2097 . in the aperture in the supporting strut . To remove the deck 

With reference to FIG . 26 , the head deck extension handle 5 panel from the deck , sufficient upward force may be applied 
2041 is shown comprising manual latch release structure to the deck panel to force the ball 2162 out of the ball 
2045 having an aperture to which the cable ( not shown ) is receiver 2165 , which is permitted by deformation of the ball 
connected , the cable being fed through aperture 2046 in the 2162 , the annular ball receiver 2165 or both . One or both of 
deck extension handle 2041. Pulling up on handle portion the ball 2162 or ball receiver 2165 may be made of resilient 
2047 pulls the cable and releases the head deck extension 10 material ( e.g. an elastomer ) that permits some deformation . 
latch mechanism by pulling the spring - loaded pin out of the Preferably , the entire socket 2163 is made of a resilient 
aperture in the extension cross - member . Alternatively or material . 
additionally , the head deck extension handle 2041 may In order to accommodate the extending deck features and 
provide an electric switch for electrically locking / unlocking to distribute the patient load more evenly over the casters 
the extension latch mechanism . The electric switch may 15 when the deck is in a wider position , it would be desirable 
comprise a spring - leaf electrical contact 2048 and a button to have the casters farther apart laterally when the deck is in 
electrical contact 2049. Pushing down on handle portion wider positions . Referring to FIG . 28A and FIG . 28B , 
2047 brings the spring - leaf electrical contact 2048 into perspective views of the caster frame 142 in a fully retracted 
electrical contact with the button electrical contact 2049 , position for a standard first width deck ( FIG . 28A ) and in an 
which completes a circuit and sends a signal to a solenoid 20 expanded position ( FIG . 28B ) are shown . The caster frame 
associated with the spring - loaded pin to pull the pin out of 142 may comprise caster frame main rails 2171 extending 
the aperture in the extension cross - member . The signal may longitudinally between and linking two caster assemblies 
be sent through wires or wirelessly . 118. The caster assemblies 118 may comprise caster frame 

To facilitate access to under - components of the patient cross - members 2172 , which may be rectangular tubes that 
support , easily removable and remountable deck panels are 25 house caster extension slide tubes 2173a , b , which are best 
desirable . Such access may be required for servicing under- seen in FIG . 28B . Near the four intersections of the caster 
components of the patient support or to retrieve debris or frame main rails 2171 and caster frame cross members 2172 
other items that have become lodged under the deck panels . are four lower frame support brackets 2183 that support the 
Further , in combination with the extending deck features lower frame ( not shown ) on the caster frame 142. Each 
described above , it may be desirable to use a larger deck 30 caster frame cross - member 2172 may house left and right 
panel when the width of the deck is adjusted to wider caster extension slide tubes 2173a , b , the slide tubes 2173a , b 
positions . Therefore , deck panels that may be readily inter- slidable laterally within the caster frame cross - member 
changed are desirable . 2172. Connecting the left and right caster extension slide 

With reference to FIG . 27A and FIG . 27B , easily remov- tubes 2173a , b of each caster assembly 118 may be caster 
able and remountable deck panels may be achieved with the 35 extension actuators 2174. The caster assemblies 118 may be 
use of ball and socket connectors . An underside of the head equipped with brake pedals 117 that may be connected to 
deck panel 2005 as shown in FIG . 27A may comprise brake lever mechanisms 2175 that may actuate brake control 
protruding ball studs 2160 secured in the deck panel 2005 . rods 2181 connecting the brake lever mechanisms 2175 to 
Securing the ball stud may be accomplished , for example , by the casters 119. The brake control rods 2181 may extend 
gluing a stud 2161 of the ball stud 2160 in an aperture in the 40 between the casters 119 , the brake control rods 2181 com 
underside of the deck panel 2005 or by threadably engaging prising two separate portions to permit expansion with the 
a threaded stud with mating threads in an aperture in the caster frame as shown in FIG . 30A and FIG . 30B , inside the 
deck panel 2005. A similar arrangement may be employed caster extension slide tubes 2173a , b . The caster frame 142 
with the other deck panels of the patient support . Corre- may be mounted on the casters 119 proximate each corner of 
sponding sockets 2163 for receiving balls 2162 of the ball 45 the caster frame 142 . 
studs 2160 may be mounted on or in apertures on longitu- FIG . 29A and FIG . 29B show close - up views of the caster 
dinal or transverse supporting struts of the deck . The sockets assembly 118 at one end of the caster frame 142 depicted in 
2163 may be mounted in such a way that the deck panel can FIG . 28A and FIG . 28B , respectively . Lateral extension of 
only be secured in place when it is in the correct orientation the casters 119 of a caster assembly 118 may be controlled 
on the deck . 50 by the caster extension actuator 2174 , which may be an 

With specific reference to FIG . 27B , when mounting the actuator comprising a housing 2176 and a rod 2178. The rod 
deck panel on the deck , the ball 2162 of the ball stud 2160 2178 may be attached to first caster extension slide tube 
may be aligned with an aperture 2164 in the corresponding 2173a , while the housing 2176 may be attached to second 
socket 2163 and then pressed into an annular ball receiver caster extension slide tube 2173b . The ends of the caster 
2165. The annular ball receiver 2165 may be arcuately- 55 extension actuator 2174 are attached to the caster extension 
shaped to conform to the shape of the ball 2162. The slide tubes 2173a , b through slots 2179 in a side of the caster 
diameter of the ball 2162 may be slightly larger than the frame cross - member 2172. The casters 119 are mounted on 
diameter of the aperture 2164 and deformation of the ball the caster extension slide tubes 2173a , b proximate the ends 
2162 , the annular ball receiver 2165 or both permits ingress of the slide tubes 2173a , b . 
of the ball 2162 into the annular ball receiver 2165. Engage- 60 FIG . 30A and FIG . 30B show close - up views of the caster 
ment of the ball 2162 within the arcuately - shaped annular assembly 118 of FIG . 29A and FIG . 29B , respectively , with 
ball receiver 2165 frictionally secures the ball 2162 in the the caster frame cross - member removed to more clearly 
ball receiver 2165. The lower part of the socket 2163 show how the caster extension slide tubes 2173a , b may be 
including the ball receiver 2165 may be disposed on one side disposed in relation to caster extension actuator 2174 that 
of an aperture in a supporting strut of the deck , while an 65 drives the caster extension slide tubes 2173a , b . It can be 
upper lip 2166 engages with the surface of the supporting seen that the end of rod 2178 may be secured to the first 
strut on the other side of the aperture to prevent the socket caster extension slide tube 2173a and the end of the housing 
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2176 may be secured to the second caster extension slide mounting bracket 2101. The headboard mounting bracket 
tube 2173b through linkages 2180. It would be evident that 2101 may be supported on headboard insert 2114 , which 
the caster extension actuator 2174 may have the reverse may be supported in the upper frame headboard mount on 
orientation whereby the rod 2178 may be secured to the the upper frame ( not shown ) at the head end of the patient 
second caster extension slide tube 2173b and the end of the 5 support . The headboard 106 may have two sections , a first 
housing 2176 may be secured to the first caster extension headboard section 2106a and a second headboard section 
slide tube 2173a . 2106b , the headboard sections comprising headboard open 

Starting in the retracted position ( FIG . 29A ) , when the rod ings 2107 , which may be used as handgrips for handling the 
2178 of the caster extension actuator 2174 starts extending headboard 106. First and second headboard support clips 
one or both of the caster extension slide tubes 2173a , b may 10 2112a , 2112b may be employed to help secure the sections 
start to move laterally outwardly because the two caster together at the top and a headboard lock knob 2113 at the 
extension slide tubes 2173a , b may be attached to the caster bottom may be used to lock the headboard sections 2106a , 
extension actuator 2174 , the caster extension slide tubes 2106b in place . 
2173a , b may be slidable within the caster frame cross- As shown in FIG . 31C , the headboard 106 may further 
member 2172 , and the caster extension slide tubes 2173a , b 15 comprise downwardly depending mounting posts . Any suit 
may not be attached to each other . It may not be necessary , able number of mounting posts may be utilized . For 
and may often not be the situation due to unbalanced load , example , there may be two laterally spaced - apart mounting 
that both caster extension slide tubes 2173a and 2173b slide posts 2108a , 2108b depending downwardly from the first 
in tandem . If the frictional forces on one of the slide tubes headboard section 2106a and two laterally spaced - apart 
are greater than the other , then the slide tube experiencing 20 mounting posts 2109a , 2109b depending downwardly from 
less frictional first would move laterally before the other the second headboard section 2106b . Referring to FIG . 31D , 
slide tube . The other slide tube may move laterally once the a trapeze 2105 may be mounted on the headboard mounting 
first slide tube reached its stop position . The linkages 2180 bracket 2101 to provide a mount for accessories such as 
between the caster extension actuator 2174 and the caster oxygen tanks , IV bags and others . 
extension slide tubes 2173a , b may move within the slots 25 Still referring to FIG . 31D , the headboard mounting 
2179 of the caster frame cross - member 2172 as the caster bracket 2101 may also comprise two or more post sockets 
extension slide tubes 2173a , b slide within the caster frame for receiving the mounting posts . As shown in FIG . 31D , the 
cross - member 2172. The position of the casters 119 in the headboard mounting bracket 2101 may comprise ten post 
expanded position is shown in FIG . 29B . As may be seen by sockets 2110a - e , 2111a - e , five posts sockets 2110a - e on one 
the above description , only the caster extension slide tubes 30 side of the headboard mounting bracket for receiving mount 
2173a , b carrying the casters 119 and the ends of the caster ing posts 2108a , 2108b and five posts sockets 2110a - e on the 
extension actuator 2174 may move when the caster frame is other side of the headboard mounting bracket for receiving 
extended laterally . Reversing the direction of the caster mounting posts 2109a , 2109b . On a given side of the 
extension actuator 2174 reduces the lateral distance between headboard mounting bracket 2101 , the post sockets may be 
the caste wheels 119. To reduce the chance of binding the 35 spaced apart so that the distance from one post socket to the 
mechanism , the casters 119 may be unlocked during width post socket two over may be substantially the same as the 
adjustment so that the casters 119 may pivot in order to align distance between the mounting posts . For example , the 
the direction of roll in the lateral direction . Software asso- distance between posts sockets 2111e and 2111c may be 
ciated with the control circuitry may be used to ensure that substantially the same as the distance between the mounting 
the casters 119 are unlocked during movement of the caster 40 posts 2109a , 21095. The headboard 106 may be mounted on 
extension actuator 2174 when the caster frame is extending the headboard mounting bracket 2101 by aligning the 
or retracting mounting posts with the post sockets and sliding the mount 

Width extension of the deck of the patient support , for ing posts into the post sockets . The headboard 106 may be 
example from the first to the second and third widths , creates removed from the headboard mounting bracket 2101 by 
the potential for entrapment zones between the headboard 45 pulling headboard 106 up so that the mounting posts slide 
and the head rails of the patient support . It is therefore out of the post sockets . 
desirable to fill - in entrapment zone spaces created when the As further illustrated in FIG . 32 , the headboard 106 may 
deck is extended to larger widths , preferably in an easy to be physically separated into two parts , the first headboard 
use and adjust manner . An indexable , two - piece , split head- section 2106a and the second headboard section 2106b . The 
board may be provided that can be manually adjusted and / or 50 first headboard section 2106a may be monolithic having first 
positioned as required depending on the width of the deck . and second sides where the second side may be of smaller 
Each headboard may have two sections , each section having dimensions than the first side . The second headboard section 
at least one mount that installs on a headboard supporting be monolithic having first and second sides both 
base . Each section can be removed , adjusted , and replaced of which are of smaller dimension that the first side of the 
as required to suit selected deck width and to maintain 55 first headboard section 2106a , where the second side of the 
required entrapment spacing . Thus , in one embodiment , the second headboard section 2106b may comprise the second 
width of the extending headboard may be adjusted manually headboard support clip 2112b having an opening 2102 in 
by utilizing two moveable pieces having downwardly which the second side of the first headboard section 2106a 
extending mounting posts that may be selectively engaged in may be retained . The dimensions of the second side of the 
different post sockets at different positions along a head- 60 first headboard section 2106a may permit the second side of 
board supporting base . No extra gap filler and no sliding the first headboard section 2106? to fit through the opening 
parts may be required , making the extendible headboard in 2102 to thereby engage with the second headboard 
simpler , safer and / or more robust . In another embodiment , support clip 2112b . The second side of the first headboard 
the headboard may be driven by an actuator in which the section 2106a may be thus retained within the second 
two - pieces do slide . 65 headboard support clip 2112b at any lateral position along 

FIG . 31A and FIG . 31B depict an extendible headboard the second side of the first headboard section 2106a , thereby 
106 at a standard first width supported on a headboard effectively permitting adjustment of the width of the entire 
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headboard 106 depending on the lateral distance between the tray serves to keep the headboard sections together during 
edge of the second side of the second headboard section width adjustment to facilitate handling the headboard 106 . 
2106b and the edge of the first side of the first headboard Otherwise , the operation of the headboard 106 is as 
section 2106a . Alternatively , the features of the first and described in the previous embodiment . 
second headboard sections 2106a , 2106b may be reversed . 5 With reference to FIG . 35A and FIG . 35B , in an alternate 
One or both of the headboard sections 2106a , 2106b may be embodiment of an extendible headboard 106 , the first head 
hollow . board section 2106a and the second headboard section 

FIG . 33 illustrates the headboard 106 at three different 2106b may be driven apart or together by a length extendible 
widths : the first standard width ( FIG . 33A ) ; the second headboard actuator 2115. A base 2116 of the headboard 
intermediate width ( FIG . 33B ) ; and , the third more 10 actuator 2115 may be secured to a head end side of the first 
expanded width ( FIG . 33C ) . At the first width , the mounting headboard section 2106a and a rod 2117 of the headboard 
posts 2108a and 2108b of the first headboard section 2106a actuator 2115 may be secured to a head end side of the 
may be aligned with , slid into and retained in post sockets second headboard section 2106b . It is evident that the base 
2110c and 2110e toward the middle of the headboard 2116 and rod 2117 of the headboard actuator 2115 may be 
mounting bracket 2101 , while the mounting posts 2109a and 15 secured to the other headboard sections if desired . Extension 
2109b of the second headboard section 2106b may be and retraction of the headboard actuator 2115 may cause the 
aligned with , slid into and retained in post sockets 2111e and headboard sections 2106a , 2106b to move laterally in oppo 
2111c toward the middle of the headboard mounting bracket site directions with respect to each other in a headboard track 
2101. At the first width , the second side of the first head- 2118 in a top surface of the headboard mounting bracket 
board section 2106a may not be visible from the foot end . 20 2101. First and second headboard support clips 2112a , 
To adjust the headboard 106 to the second or third widths , 2112b may still be employed to help secure the sections 
the two sections 2106a , 2106b of the headboard may be together at the top . 
lifted out of the sockets and the mounting posts 2108a , b and Many patient supports have a mattress length of about 84 
2109a , b may be slid into sockets towards the outer sides of inches ( 7 feet ) , the mattress extending from the headboard to 
the headboard mounting bracket 2101. Thus , at the second 25 the footboard . Sometimes it is desirable to extend the length 
position ( FIG . 33B ) , the mounting posts 2108a and 2108b of of the patient support to accommodate extra tall patients . 
the first headboard section 2106a may be aligned with , slid Prior art methods of extending patient support length gen 
into and retained in post sockets 2110b and 2110d , respec- erally involve extending the length of the deck , particularly 
tively , while the mounting posts 2109a and 2109b of the the foot deck . Extending the length of the deck can involve 
second headboard section 2106b may be aligned with , slid 30 complicated mechanical arrangements , often requiring 
into and retained in post sockets 2111d and 2111b , respec- actuator driven features . Less complicated and less mechani 
tively . At the third position ( FIG . 33B ) , the mounting posts cally intensive arrangements for extending the length of the 
2108a and 2108b of the first headboard section 2106a may patient support are therefore desirable . 
be aligned with , slid into and retained in post sockets 2110a Rather than extending the length of the patient support by 
and 2110c , respectively , while the mounting posts 2109a and 35 changing the length of the deck platform , the length of the 
2109b of the second headboard section 2106b may be patient support from headboard to footboard may be inte 
aligned with , slid into and retained in post sockets 2111c and grated into a removable footboard . By extending the length 
2111a , respectively . The second side of the first headboard of the patient support without having to extend the deck , no 
section 2106a becomes visible from the foot end of the installation of accessory pieces may be required . Extending 
patient support at the second and third widths . The two 40 the length of the patient support with features associated 
headboard sections 2106a , 2106b therefore always provide with a removable footboard permit extending the length by 
an effective block at every width effectively eliminating any any desired increment . For example , the removable foot 
entrapment zone . The two headboard sections 2106a , 2106b board may be indexable into two or more length positions . 
provide a blocking structure which is as effective as a similar In practice , it is often sufficient to be able to accommodate 
single - piece blocking structure of the same dimension . 45 the standard 84 inch length and additional lengths of 88 
Because the horizontal channel 2102 in the second head- inches and 92 inches . 
board section 2106b covers and retains the upper edge of the Length extension of the patient support may involve 
second side of the first headboard section 2106a , it may be moving the footboard longitudinally further away from the 
more effective to remove the second headboard section headboard . The footboard may be mounted on the patient 
2106b first and replace it last when adjusting the width of the 50 support through pivoting linkage arms , whereby pivoting of 
headboard 106 . the linkage arms may result in longitudinal movement of the 

With reference to FIG . 34A , FIG . 34B , FIG . 34C , FIG . footboard either toward or away from the foot end of the 
34D , FIG . 34E and FIG . 34F , in an alternate embodiment of patient support . The pivoting linkage arms may or may not 
an extendible headboard 106 , a headboard tray 2119 is be indexed to certain positions . The pivoting linkage arms 
provided in which the headboard 106 sits and that spans both 55 may or may not be lockable into place at certain positions . 
headboard sections . The downwardly depending mounting The pivoting linkage arms permit folding allowing for 
posts 2108a , 2108 , 2109a and 2109b protrude through a compact design . 
slot 2103 in the tray 2119. Each downwardly depending FIG . 36A , FIG . 36B , FIG . 37A , FIG . 37B , FIG . 37C and 
mounting post 2108a , 2108b , 2109a and 2109b are provided FIG . 37D depict perspective views of a first embodiment of 
with slots in which an inner edge of the tray 2119 may 60 an extendible footboard . Extendible footboard 2120 may 
engage . The slot 2103 comprises an enlarged opening 2104 comprise mounting posts 2121 mounted on a footboard 
that provides a post - install position at which the mounting mounting bracket 2123 of the patient support . Each mount 
posts 2108a , 2108b , 2109a and 2109b may be inserted ing post 2121 may comprise a lower half , which may be 
through the tray 2119. Expanding the headboard 106 from mounted on the patient support , and an upper half 2122 , 
the narrowest width ( FIG . 34A - B ) to the widest width ( FIG . 65 which may be secured to footboard panel 2124. The upper 
34E - F ) is accomplished by simply sliding the headboard and lower halves of the mounting posts may be separate 
sections apart while the sections are in the tray 2119. The pieces linked together by linkage arms 2125 , 2126. The 
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lower halves of the mounting posts 2121 may be supported mounting posts 2142 secured to the footboard panel 2144 
by a transverse support plate 2154 in order to keep the and to central mounting posts 2148 external to and between 
mounting posts 2121 aligned with receiving apertures 2155 the footboard mounting bracket 2143 and footboard panel 
in the footboard mounting bracket 2123. First linkage arms 2144. Second linkage arms 2146 may be pivotally connected 
2125 may be pivotally mounted on the upper halves 2122 of 5 to the footboard mounting posts 2141 secured inside the 
the mounting posts . Second linkage arms 2126 may be footboard mounting bracket 2143 and to the central mount pivotally mounted on the lower halves of the mounting posts ing posts 2148. Third linkage arms 2147 may be pivotally 2121. Pivotal mounting of the linkage arms to the mounting connected to indexable mounting posts 2149 inside the posts may be accomplished by having the mounting posts footboard mounting bracket 2143 and to the central mount journaled in apertures in the linkage arms with sufficient 10 ing posts 2148. Pivotal mounting of the linkage arms to all tolerance between the mounting posts and an edge of the of the mounting posts may be accomplished by having the apertures to permit rotation of the linkage arms around the 
mounting posts . The first and second linkage arms may be mounting posts journaled in through channels in the linkage 

arms with sufficient tolerance between the mounting posts pivotally connected to each other by linking pins at pivot 
points 2127 . and an edge of the through channels to permit rotation of the 
When the footboard 2120 is in the standard length fully linkage arms around the mounting posts . Linkage arms 2146 

retracted position as seen in FIG . 36A , the linkage arms and 2147 may extend from the central mounting posts 2148 
2125 , 2126 may point substantially laterally and may be to the footboard mounting posts 2141 and the indexable 
folded together and occupy compartments 2129 in the mounting posts 2149 , respectively , through an aperture 2150 
footboard panel 2124 in such a configuration that the upper 20 in a foot end face of the footboard mounting bracket 2143 , 
halves 2122 and lower halves of the mounting posts 2121 are because both the footboard mounting posts 2141 and the 
vertically aligned . Spring - loaded locking pins 2128 housed indexable mounting posts 2149 may be inside the footboard 
inside the upper halves 2122 of the mounting posts may be mounting bracket 2143 . 
biased into hollow portions of the lower halves of the Indexable mounting posts 2149 may be movable laterally 
mounting posts 2121 as best seen in FIG . 37B and FIG . 37D . 25 inside the footboard mounting bracket 2143. The footboard 
The locking pins 2128 may prevent the footboard 2120 from mounting bracket 2143 may comprise two or more index 
moving when the footboard is in the fully retracted position . apertures in upper and / or lower surfaces of the footboard 
The locking pins 2128 may be connected to a lift bar 2130 , mounting bracket 2143 , which are configured to receive 
for example a mattress pump hanger bracket , such that index pins to lock the indexable mounting posts 2149 in 
lifting the lift bar 2130 may lift the locking pins 2128 out of 30 position . In this embodiment , there are three sets of index 
the lower halves of the mounting posts 2121 thereby per- apertures 2151 , 2152 , 2153 , each set of index apertures 
mitting the footboard panel 2124 to move away from the comprising vertically aligned apertures in the upper and 
patient support to a fully extended position as seen in 36B . lower surfaces of the footboard mounting bracket 2143 . 
As the footboard panel 2124 moves , the first and second Each set of index apertures corresponds to a position of the 
linkage arms 2125 , 2126 unfold pivoting around the upper 35 footboard , where index apertures 2151 correspond to the 
and lower halves of the mounting posts 2121 and around the standard 84 inch fully retracted position as shown in FIG . 
linking pins at pivot points 2127 until the linkage arms 2125 38A and FIG . 39A , index apertures 2152 correspond to the 
and 2126 both point substantially longitudinally . FIG . 37A 88 inch position as shown in FIG . 38B and FIG . 39B , and 
( back view ) and FIG . 37B ( front view ) show the footboard index apertures 2153 correspond to the 92 inch position as 
2120 with the lift bar 2130 and the locking pin 2128 attached 40 shown in FIG . 38C and FIG . 39C . To secure the footboard 
thereto both in a down position , therefore the footboard 2120 2140 in a position , the indexable mounting posts 2149 may 
in the fully retracted position is locked . FIG . 37C ( back be aligned with one of the sets of index apertures by moving 
view ) and FIG . 37D ( front view ) show the footboard 2120 the footboard panel 2144 longitudinally toward or away 
with the lift bar 2130 and the locking pin 2128 attached from the patient support , and then locking pins may be 
thereto both in an up position , therefore the footboard 2120 45 inserted through the index apertures in the upper surface of 
is unlocked and free to extend . the footboard mounting bracket 2143 , through a hollow 
A locking mechanism , for example a lock bolt at the pivot interior of the indexable mounting posts 2149 and out 

point 2127 , may be employed to prevent the linkage arms through the index apertures in the lower surface of the 
2125 , 2126 from pivoting when it is desired to keep the footboard mounting bracket 2143. Removing the locking 
footboard 2120 in the fully extended position , or in any other 50 pins may permit adjustment of the footboard panel 2144 to 
position intermediate between the standard fully retracted achieve a different position for the footboard . 
position and the fully extended position . Moving the foot- Endboards ( headboard and footboard ) often need to be 
board panel 2124 back toward the foot end of the deck of the removed to facilitate greater access to a patient . Further , 
patient support may return the linkage arms 2125 , 2126 to with the extending headboard and / or footboard features , 
compartment 2129 , thereby aligning the upper and lower 55 endboards may need to be removed to permit expansion or 
halves of the mounting posts 2121 permitting the locking pin contraction of endboard width when the patient support deck 
2128 to once again secure the footboard 2120 in the fully is expanded or contracted . However , it is also desirable to be 
retracted position . able to prevent removal of the endboards when removal is 

FIG . 38A , FIG . 38B , FIG . 38C , FIG . 39 A , FIG . 39B and undesired . Since the endboards , especially the headboard , 
FIG . 39C depict a second embodiment of an extendible 60 are often used by care givers to guide the patient support 
footboard . Extendible footboard 2140 may comprise foot- when the patient support is being moved on its casters , it 
board mounting bracket 2143 and footboard panel 2144. The may be especially important to have a mechanism for 
footboard mounting bracket 2143 may be mounted on a locking the endboards in place . It is therefore desirable to 
footboard insert ( not shown ) of the patient support . The have a simple mechanism for locking and unlocking the 
footboard panel 2144 may be linked to the footboard mount- 65 endboards in order to facilitate endboard removal and 
ing bracket 2143 by pivoting linkage arms 2145 , 2146 , 2147 . replacement , while preventing removal of the endboard 
First linkage arms 2145 may be pivotally connected to panel when removal is undesired . 
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With reference to FIG . 40A , FIG . 40B , FIG . 40C , FIG . 2322 are engaged within the locking slots 2324 , the down 
41A , FIG . 41B , FIG . 42A , FIG . 42B , FIG . 42C and FIG . wardly depending mounting posts 2108a , b , 2109a , b may not 
42D , a mechanism for locking and unlocking a headboard is be removed from the post sockets 2110c , 2110e , 2111e , 
described . FIG . 40A and FIG . 40B show the locking and 2111c thereby locking the headboard in place . When the post 
unlocking mechanism in a locked position . The description 5 disengaging portions 2322 are aligned with the downwardly 
herein may be equally applicable to footboards . depending mounting posts 2108a , b , 2109a , b and the post 

The locking and unlocking mechanism may comprise a sockets 2110c , 2110e , 2111e , 2111c , the headboard is 
locking plate 2320 extending laterally from proximate one unlocked . 
side of the headboard mounting bracket 2101 to proximate Lateral movement of the locking plate 2320 may be 
the other side . The locking plate 2320 may be mounted 10 effected by a single lock knob 2113. The lock knob 2113 
within the headboard mounting bracket 2101 , the headboard may comprise a rotation hub 2327 mountable in a lock knob 
mounting bracket being mounted on the headboard insert mounting aperture 2330 through the lower surface of the 
2114 as described above . The headboard mounting bracket headboard mounting bracket 2101. The lock knob 2113 may 
2101 may be a rectangular tube having socket apertures be rotatable about a vertical rotation axis A through the 
through upper and lower surfaces thereof through which 15 rotation hub 2327. The lock knob 2113 may also comprise 
post sockets 2110a - e , 2111a - e may be inserted . The post a plate engagement pin 2326 depending vertically the lock 
sockets 2110a - e , 2111a - e may be retained within the head- knob 2113 , the plate engagement pin 2326 configured to 
board mounting bracket 2101 by capturing an inner edge of engage within pin engagement slot 2329 in an outer edge 
the socket apertures between an upper lip 2335 and out- 2328 of the locking plate 2320. The plate engagement pin 
wardly flaring retainer tabs 2336 of the post sockets as best 20 2326 is located off the vertical rotation axis A so that rotation 
seen in FIG . 42C . More or less than the ten post sockets of the lock knob 2113 will cause the plate engagement pin 
shown in the figures may be used . The downwardly depend- 2326 to describe an arcuate path . Rotation of the lock knob 
ing mounting posts 2108a , b , 2109a , b of the headboard may 2113 in one direction may cause the plate engagement pin 
be inserted into four post sockets , in this case 2110c , 2110e , 2326 to describe an arcuate path in one direction , this 
2111e and 2111c representing the headboard being in the 25 arcuate motion being translated into a lateral motion of the 
standard width has described above . More or less than the locking plate 2320 in one lateral direction since the plate 
four mounting posts shown in the figures may be used . engagement pin 2326 of the lock knob 2113 is engaged 

The locking plate 2320 may comprise a series of locking within the pin engagement slot 2329 in the outer edge 2328 
plate through apertures 2321 ( only one labeled ) that align of the locking plate 2320. Rotation of the lock knob 2113 in 
with the post sockets 2110a - e , 2111a - e . The locking plate 30 the opposite direction may cause the plate engagement pin 
through apertures 2321 may be bounded by inner edges of 2326 to describe an arcuate path in the opposite direction , 
the locking plate 2320. The inner edges of the locking plate this arcuate motion being translated into a lateral motion of 
2320 that define the boundaries of the locking plate through the locking plate 2320 in the other lateral direction . Thus , 
apertures 2321 may comprise post disengaging portions rotation of the lock knob 2113 may cause the post engaging 
2322 and post engaging portions 2323 ( only one each 35 portions 2323 of the locking plate 2320 to slide in or out of 
labeled ) . The post disengaging portions 2322 may be shaped the locking slots 2324 of the downwardly depending mount 
and sized such that when the post disengaging portions 2322 ing posts 2108a , b , 2109a , b resulting in locking or unlocking 
are aligned with the post sockets 2110c , 2110e , 2111e , 2111c of the downwardly depending mounting posts 2108a , b , 
and the downwardly depending mounting posts 2108a , b , 2109a , and b . 
2109a , b therein , the downwardly depending mounting posts 40 When the lock knob 2113 is in a locked position and the 
2108a , b , 2109a , b may be removed from the post sockets downwardly depending mounting posts 2108a , b , 2109a , b 
2110c , 2110e , 2111e , 2111c . The post engaging portions are not in the post sockets , it is not possible to fully insert 
2323 may be shaped and sized such that when the post the downwardly depending mounting posts 2108a , b , 
engaging portions 2323 are aligned with the post sockets 2109a , b into the post sockets because the post engaging 
2110c , 2110e , 2111e , 2111c and the downwardly depending 45 portions 2323 of the locking plate 2320 block the post 
mounting posts 2108a , b , 2109a , b therein , the downwardly sockets . The lock knob 2113 should be in an unlocked 
depending mounting posts 2108a , b , 2109a , b may not be position before inserting the downwardly depending mount 
removed from the post sockets 2110c , 2110e , 2111e , 2111c ing posts 2108a , b , 2109a , b into the post sockets so that the 
because the post engaging portions 2323 of the locking plate post engaging portions 2323 of the locking plate 2320 may 
2320 may be engaged within locking slots 2324 proximate 50 then be engaged within the locking slots 2324 of the 
a bottom of the downwardly depending mounting posts downwardly depending mounting posts 2108a , b , 2109a , b by 
2108a , b , 2109a , b and within corresponding slots 2325 turning the lock knob 2113 to the locked position . 
proximate a bottom of the post sockets 2110c , 2110e , 2111e , Because the locking plate 2320 is inside the headboard 
2111c . Lateral movement of the locking plate 2320 in one mounting bracket 2101 and the lock knob 2113 is outside the 
direction may cause alignment of the post disengaging 55 headboard mounting bracket 2101 , an arcuate slot 2331 is 
portions 2322 with the post sockets 2110c , 2110e , 2111e , provided in the lower surface of the headboard mounting 
2111c and the downwardly depending mounting posts bracket 2101 so that the plate engagement pin 2326 may be 
2108a , b , 2109a , b therein , while lateral movement of the allowed to travel through its arcuate path when the lock knob 
locking plate 2320 in the other direction may cause the post 2113 is rotated . The arcuate slot 2331 also provides some 
engaging portions 2322 to engage within the locking slots 60 support against play in the lock knob 2113 by forcing the 
2324 in the downwardly depending mounting posts 2108a , b , plate engagement pin 2326 to follow a particular path . 
2109a , b and within the corresponding slots 2325 in the post Additionally , index protrusion 2332 on lock knob 2113 may 
sockets 2110c , 2110e , 2111e , 2111c . Each downwardly be engaged in one of two index depressions 2333a , 2333b in 
depending mounting post 2108a , b , 2109a , b and each post the lower surface of the headboard mounting bracket 2101 
socket 2110a - e , 2111a - e has two slots , one for engagement 65 when the lock knob 2113 is in the locked or unlocked 
with each inner edge of the post engaging portion 2323 of positions . Engagement of the index protrusion 2332 in the 
the locking plate 2320. While the post engaging portions index depressions 2333a , 2333b ensures that some mini 
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mum force is required to be able rotate the lock knob 2113 generally parallel to the caster frame main rails 2171 and the 
between the locked ( index depression 2333a ) and unlocked lower frame cross - member 2191 may be generally parallel 
( index depression 2333b ) positions so that the lock knob to the caster frame cross - member 2172. The lower frame 
2113 cannot rotate without user intervention once in the 132 and the caster frame 142 may generally occupy the same 
locked or unlocked position . Furthermore , decals 2334a , 5 transversely oriented plane parallel to the surface on which 
2334b may be fixed to the headboard mounting bracket 2101 the casters 119 travel . This feature contributes to permitting 
in appropriate locations to provide an indication of whether the entire patient support structure to be as close to the 
the headboard is locked ( decal 2334a ) or unlocked ( decal travelling surface as possible when the patient support is in 
2334b ) . It would be apparent to one skilled in the art that by a low position . 
reversing the directionality of the through apertures 2321 in 10 The lower frame 132 may be supported by the caster 
the locking plate 2320 , the directionality of locking and frame 142 by suspending the lower frame 132 from the 
unlocking would be reversed . caster frame 142 beneath the lower frame support brackets 

With reference to FIG . 40A and FIG . 40B , a second 2183. As can be seen in FIG . 45A , FIG . 45B , FIG . 45C , FIG . 
embodiment of a locking plate 2337 for an endboard locking 45D , FIG . 45E and FIG . 45F , the lower frame support 
mechanism is illustrated . This embodiment is particularly 15 brackets 2183 may comprise downwardly extending flanges 
suited for footboards and a first connection housing 2210 of 2184 , 2185 having apertures through which a bolt 2194 may 
a blind mate connector is shown for context . The second be passed . The bolt 2194 may pass through annular bushings 
embodiment operates in a similar fashion as the locking 2195 positioned within an aperture 2196 of a load cell 2197 
plate 2320 described above , however the locking plate 2337 extending longitudinally out a hollow interior of the lower 
utilizes only a single exterior edge 2338 to engage a slot in 20 frame main rail 2190. The load cell 2197 may be housed in 
post socket 2111 , and a slot in a mounting post 2121 in the the lower frame main rail 2190 and held in position by a 
post socket 2111. The exterior edge 2338 of the locking plate screw 2198 through a top of the lower frame main rail 2190 
2337 has an arcuate indentation 2339 that matches the and the load cell 2197. The load cell 2197 may be elec 
circumference of an inner circular ( or elliptical ) wall of the tronically connected to the control circuitry through electri 
post socket 2111. When the arcuate indentation 2339 is 25 cal contact 2199 . 
aligned with the inner wall of the post socket 2111 , the Within the aperture 2196 of the load cell 2197 may be 
footboard is unlocked as shown in FIG . 40B . Rotating lock annular bushings 2195 , one labeled as 2195a and the other 
knob 2113b shifts the locking plate 2337 so that the arcuate labeled as 2195b in FIG . 45D . As shown in FIG . 45F , each 
indentation 2339 is misaligned with the inner wall of the annular bushings 2195a , 2195b may comprise a larger outer 
post socket 2111 and the exterior edge 2338 of the locking 30 portion 2189a that is positioned outside of the aperture 2196 
plate 2337 partially occludes the post socket as shown in of the load cell 2197 and a smaller diameter inner portion 
FIG . 40A . With the post 2121 in the post socket 2111 , the 2189b that rests inside the aperture 2196 of the load cell 
exterior edge 2338 would also engage within a correspond- 2197. The faces of the inner portions 2189b of the two 
ing slot in the post 2121 , thereby locking the post in place . annular bushing 2195a , 2195b may touch each other or very 
As described above , a patient support may comprise a 35 nearly touch each other inside the aperture 2196. The 

caster frame , a lower frame and an upper frame . The upper annular bushings 2195a , 2195b may comprise a central 
frame may support the patient support deck , which may through aperture 2188 through which the bolt 2194 is 
support the patient , and the upper frame may also support inserted . The annular bushings 2195a , 2195b may be 
the footboard and headboard . The upper frame may in turn designed to compensate for non - axial loading . To this end , 
be supported on the lift mechanism , which may be supported 40 the inner portions 2189b of the annular bushings 2195a , 
entirely by the lower frame . Thus , the entire load of the 2195b may comprise hollows 2187 , which are off a vertical 
patient and the upper frame may be supported by the lower axis , while comprising a thicker region 2186 directly on the 
frame through the lift mechanism . The lower frame may be vertical axis . The vertical axis is perpendicular to a central 
supported by the caster frame on four load cells proximate lateral axis through the annular bushings 2195a , 21956. The 
the corners of the lower frame . 45 thicker region 2186 provides rigid support for axial loads . 

Referring to FIG . 43 , the lower frame 132 of a patient When a non - axial loading is experienced , the hollows 2187 
support may comprise lower frame main rails 2190 con- may deform thereby compensating for the non - axial loading 
nected proximate the ends of the main rails 2190 by lower so that the entire load remains vertically axial . 
frame cross - members 2191 to form a rectangular frame . The A similar configuration may be used at each corner of the 
lower frame cross - members 2191 may comprise lower 50 lower frame 132 ; therefore , the lower frame 132 , the lift 
frame hangers 2192 on which may be supported four lower mechanism , the upper frame , the patient support deck , the 
frame bearing blocks 2193 ( only a bottom half shown ) , one headboard , the footboard , the mattress and the patient may 
proximate each corner of the lower frame 132. The lower be all supported only on four load cells . The only connection 
frame bearing blocks 2193 may support the legs of the lift between the lower frame 132 and the caster frame 142 may 
mechanism of the patient support . 55 be through the four load cells . By measuring the load on the 

The lower frame 132 may be supported by the caster four load cells , an accurate measurement of the load on the 
frame as shown in FIG . 44. As described above , the caster patient support may be obtained at any given time . By 
frame 142 may comprise generally longitudinally oriented knowing the mass of the components of the patient support , 
parallel caster frame main rails 2171 connected at one end or by taring the scale before the patient enters the patient 
by the generally transversely oriented caster frame cross- 60 support , a measurement of the mass of the patient may be 
member 2172. The lower frame support brackets 2183 may obtained from the load cells . 
be located proximate the intersections of the caster frame Referring to FIG . 46A , FIG . 46B , FIG . 46C and FIG . 
main rails 2171 and the caster frame cross - member 2172 . 46D , an alternative load cell and an alternative load cell 
The lower frame 132 may be positioned underneath the mount are depicted in which a load cell 2340 is bushing - less . 
lower frame support brackets 2183 and within the caster 65 Instead , the load cell 2340 may comprise a cylindrical stud 
frame main rails 2171 and the caster frame cross - member 2341 having a flattened or slightly convex ( spherical ) face 
2172 , whereby the lower frame main rails 2190 may be 2342 that rests on a horizontal surface 2345 of a lower frame 
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